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he unknown is his province! And 
because the automotive engineer 
masters the mysteries of science to 
meet the realities of war, his genius 
moves mightily against the foes of 


freedom. 


Wherever wheels turn on the field of battle, 
there, too, you will find amazing proof of 
his remarkable ability ...of his tireless efforts 
to help safeguard the liberty of a free people. 

Most of the amazing things he does are 


military secrets now. Yet in the peace to come, 


they will do much to make America greater 


than ever. They are among the many reasons 














why Perfect Circle proudly works in close you 


association with this guardian of liberty. the 





PIS TO 








by 
y 4 


F ol 
wad 


N RINGS 





THE PERFECT CIRCLE COMPANIES, HAGERSTOWN, INDIANA, U.S. A. AND TORONTO, CANA 








iter 
ons 


ose 


z 
pe 








THE © 0CIETY 
F 


AUTO AOTIVE 
ENG! NEERS, 
INC. 

2 W. 39TH ST., 
NEW YORK 18 














- 





News of the 


NOVEMBER 
Issue 














ORG 
RZ, WL Ml 4 CY. ( § TERA bi 





"| Knew a Fellow..." 


Kn a man once whose physical 
disabilities made it unsafe for 
him to drive an automobile faster 
than 35 mph under any conditions. 
Recognizing this fact, he was a safe 
driver. But every time others passed 
him at 50 or 55 mph, he would 
mutter: Damn fools . . . crazy peo- 
ple... ought to be arrested." 


Knew an engineering executive 
once whose innate shyness made 
meeting people and selling ideas a 
painful emotional process. Often, 
he objected strenuously to attempts 
by young extraverts in his employ 
to gain sound business ends by 
man-to-man contacts rather than 
the more laborious route of logical 
argument by mail. 


Know plenty of fiftyish executives 
who belittle aggressive action by 
younger subordinates because they 
themselves no longer thrill to the 
battles of business, but feel that 
leadership means being able to do 
it yourself. What they no longer 
enjoy, they deprecate . . . exerting 
the leadership of an elephant sit- 
ting on a can full of wasps. 


Know also a man who sees him- 
self in perspective, objectively. He 
rounds himself out with associates 
vho compliment his abilities — not 
merely supplement them. He makes 
Possible creative satisfactions for 
his fellow workers; leads by coordi- 
nating rather than control. 


The man who controls always 
looks big—and sometimes is. The 
coordinator gets: big things done - 
how>ver he may look. 


SAE Journal, October, 1944 


Rifts in Civilian Secrecy’ Reveal 
Ideas of Future Motor Truck Design 


TMOSPHERE of confusing conflict which 

cloaks the continuing clash of ideas about 
post-war motor vehicle design looks to be 
merely the smoke of progress in the making. 

However much automotive engineers may 
belittle the “air-brush” and “Sunday sup- 
plement” schools of radical design; how- 
ever much the so-called progressives may 
denounce the engineers for hiding behind 
those cold hard facts, the American public 
evidently can expect, post-war, better motor 
vehicles than have been known to date. 

The situation has developed sufficiently to 
reveal that while the automotive engineers 
may be doing no revolutionary thinking, 
they have their sights set on progress. They 
admit improvements can be made, and the 
news which leaks through the economic cen- 
sorship of competition gives grounds for be- 
lief that projected improvements could be 
astounding. 

In November SAE Journal, Merrill C. 


Horine, sales promotion manager Mack Mfg. 


Corp. will rend the veil of what he terms 
“civilian secrecy” and report his ear-to-the- 





CRC Receives 
Ordnance DSA 


U. S. Army Ordnance 
Department Distin- 
guished Service Award 
was conferred upon the 
Coordinating Research 
Council, Inc., September 
14 at dinner and presen- 
tation ceremony in Hotel 
Washington at Washing- 
ton, D. C. 


The award, first to be 
made since the initial 
presentation last Janu- 
ary to SAE, recognizes 
outstanding technical 
work by the Council, 
which is supported joint- 
ly by SAE and API, in 
the field of developing 
wartime fuels and lubri- 
cants. 











ground findings on what lies ahead in the 
field of motor trucks. Mr. Horine will start 
with the premise that his ideas are his own, 
and may be related only coincidentally to 
any motor truck which has been manufac- 
tured, or post-war may materialize. How- 
ever, he will suggest that engineering think- 
ing is contemplating such changes as: 

® New arrangement of powerplant and 
cab to conserve space, properly distribute 
weight, and incorporate ideal features with- 
out sacrificing construction standards. 

® Styling to be functional and without 
benefit of the circus-wagon or Christmas tree 
schools of exterior decoration. 

®@ Frames built like inverted-arch bridges, 
with cross members doing a real job, and 
some consideration given to tubular shapes. 

® Designers of suspension systems glanc- 
ing in the direction of torsion springs, pos- 
sibly with rubber as essential material. 

© Powerplants improved in detail, clean 
liness, and accessibility; gas turbines around 
some future corner; rocket propulsion just 
another of those ideas. 

® Cooling systems giving way to tem- 
perature modulating systems designed to 
maintain constant engine operating tempera- 
tures, 

® Clutch and transmission systems due 
for design overhauling. 

® Drive systems clinging to present de- 
sign fundamentals; four-wheel drives for 
off-the-road vehicles; antistall differentials 
more popular. 

®@ Steering given intensive study td de- 
velop durability, smoothness of operation, 
and efficiency; power-steering devices get- 
ting more attention. 

® Brakes developing along present lines, 
with improvements in details, materials, oil- 
and dust-protection, simplicity of construc- 
tion and operation. 

® Cab design getting a thorough going 
over for the purpose of providing driver 
comfort and convenience, and ‘therefore, 
operating safety and efficiency. 

® Tires caught in a three-cornered crisis 
between physics, chemistry, and law, with 
hope that chemists will make bigger syn- 
thetic tires better, that legislators will amend 
restrictive size statutes, and that physics will 
come into its own with wider bases and 
greater cross-sections. 

® Accessories: “What this country needs 
is a good reliable gadget that will sound an 
alarm when tire pressure drops five pounds — 
and a truck quict enough so you can hear 
it!” 
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News About November SAE Journal Articles 





High-Speed Engines Yield 
Operating Secrets to New 
Condenser-type Indicator 


= as to what really goes on in- 
side an internal combustion engine seems 
to be heading for a definite, and measurable, 
answer. At least, that is one of the multiple 
objectives of a newly-developed condenser- 
type indicator and its associated electrical 
equipment. 

Installed as much as 100 ft away from an 
engine, at the end of electric cables, the 
indicator measures stress and strain, static 
and dynamic pressures; records vibration; 
ascertains deflection in cylinder heads, blocks, 
and flywheels; aids in making valve-lift dia- 
grams; and produces records of detonation. 
Used in combination with photographic film, 
the instrument makes visual records. 

Possible uses outside the automotive engi- 


neering field are said to include measuring - 


such phenomena as unbalance in high-speed 
fotating machinery, pressure surges in oil 
circuit breakers, water hammer and other 
hydraulic surges, and gun and jet propulsion 
pressures. 

Complete description of design, construc- 
tion, and operation of the instrument will be 
presented in November SAE Journal by 
C. E, Grinstead, R. N. Frawley, F. W. Chap- 
man, and H. F. Schultz, of Research Lab- 
oiatories Division, General Motors Corp. 

They will report results of tests demon- 
strating the efficacy of the indicator in prob- 
ing the innermost secrets of engine operation, 
including a calibrated, high-pressure combus- 
tion chamber record of an aircraft engine 
running at 2600 rpm. They will say the 
device is sufficiently critical to register mani- 
fold pressure changes of as high as 6000 
cycles per sec, sufficiently versatile to mea- 
sure pressures to 15,000 psi. 


Aircraft Industry Seeking 
Reliable Solution for New 
Problems in Metal-Forming 


MONG pertinent engineering questions 

in the aircraft-manufacturing industry 
are whether a sheet metal part can be formed 
and, if so, how to do it quickly with inex- 
pensive tools. 

A few years ago both questions would 
have been answered promptly, if with ques- 
tionable accuracy, by men experienced in 
sheet-metal forming, on the basis of similar 
prior jobs. The expanded industry of to- 
day is finding the answers more difficult to 
obtain. Thoroughly experienced sheet-metal 
workers are relatively scarce. The new 
projects may be similar only in generalities 
to the old. War-production needs leave no 
time for speculation or experimenting. 

The industry now is seeking scientific 
methods for determining the formability of 
a part so as to have more precise informa- 
tion than is available from even experienced 
workers, and which will be adequate for 
any reasonably well-trained personnel to 
which the project may be assigned. The in- 
dustry desires especially to know to how 


—— 


5,000,000-Tractor Markei 


EAT little post-war engineering job is the 
development of a tractor so cheap in first 
cost and operation that farmers can afford to 
buy it, and so versatile they will sell their 
draft animals to get it. 
The job really merits cerebration. It prom- 
ises big business. There seem to be markets 
so much greater than any yet developed that 





much elongation or compression sheet metal 
can be subjected under various conditions, 
or, given upper limits of elongation and 
compression, how to design to them. 
Answers already have been sought through 
production research groups, Frank M. Mal- 
lett, of Curtiss-Wright Corp., will report in 
November SAE Journal, but the problem is 
extensive and much work remains to be 
done. Mr. Mallett will describe some of 
the ramifications, such as ascertaining local 
distribution of strain, minimum bend radius, 
how much strength is contributed to the 
part by beads, and how to work out reliable 
formulas for both convex and concave flanges. 


Find Method to Protect 
Airplane Parts Against 
Chafing, Wear, Failure 


EHIND the scenes in aircraft develop- 

ment is a relentless search for engineer- 
ing perfection. In this case, as in so many 
others, perfection is born of tremendous 
tries. Also in this case, the engineering 
ruanhours which must be sacrificed for trifles 
contributing to perfection could accumulate 
to sufficient time to build whole fleets of 
planes. 

The engineers, however, are disinclined to 
put fleets of planes aloft unless and until the 
prototype is right engineering-wise. Just one 
sinall defect conceivably could wreck the 
fleet, or render it immobile and useless, a 
modern counterpart of that historic nail- 
horse-battle-crown combination which had 
to be written off for want of a trifle. 

The painstaking care which engineers are 
lavishing upon tremendous trifles in aircraft 
will be illustrated in November SAE Journal 
in an article by H. C. Gray, project engineer, 
Wright Aeronautical Corp., and R. W. Jenny, 
design engineer, Curtiss-Wright Develop- 
ment Division. Their special concern is find- 
ivg ways and means to prevent chafing, 
galling, or fretting corrosion in aircraft en- 
gine parts. The problem, scarcely simple in 
view of the multiplicity of parts comprising 
an engine, becomes aggravated with every 
increase in power output and in vibration. 

Joined metal parts, apparently rigid, sud- 
denly reveal signs of wear which produces 
such unwelcome results as stress concentra- 
tion, reduced strength, untimely failure. 
Grav and Jenny will report the discovery that 
chafing can be caused by infinitesimal move- 
ment between metals, and will describe a 
niachine devised to measure such movement 
and to facilitate experiments productive of 
remedies. 
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Looms on Post-War Horizon 


they appear fantastic. For instance, imme. 
diate post-war market, representing norma 
purchases and replacements, is estimated at 
400,000 tractors. That is double the Ameri- 


can tractor production of any year. 


Since it will take some time, post-war, to 
meet this certain demand, the producer of 
the miracle tractor has about two years from 





V-day in which to get under way. He then 
may tap a vifgin market comprising 4,000,- 
ooo farms now without tractors. He may 
find the additional possibility of replacing 
10,000,000 horses and . 4,000,000 mules at 
the rate of arcund one tractor for every 10 
animals. A 100% sales job thus could create 


a demand for 5,400,000 tractors. 


Growing Markets 


That isn’t all. There is the possibility of 
an increase in the number of farms, particu- 
larly in the vicinity of manufacturing cen- 
ters, working more than three acres, the 
physical limit of manpower. Diversified 
farming is growing. There is a good side 
line in tractor-drawn farm machinery. Farm- 
ing business promises well because the post- 
war world is likely to be hungry, which 
augurs also a booming tractor export busi- 
ness. And, finally, post-World War I experi- 
ence tends to underwrite estimates of bur- 
geoning post-World War II tractor markets. 

However unreal all this may sound, it is 
supported by what the realistic L. B. Sperry, 
manager of engineering, Farm Tractor Divi- 
son, International Harvester Co., will say in 


November SAE Journal. 


Sample quotation: “Our work will not be 
finished until we have tractor power on 


every farm.” 


Sample prediction: “When these post-war 
models are ready we should find a ready 
market for sale of 2,000,000 or more trac- 
tors, and the United States’ total may exceed 
5.000,000 tractors. This does not include 
needs for industrial fields nor export sales 


possibilities.” 


Consumer Requirements 


Mr. Sperry’s article will cover the gamut 
ot engineering interest in tractors, beginning 
with their historical development and ending 
with patent-free suggestions for a post-war 
super-tractor which should intrigue the most 


imaginative. 


Mr. Sperry will insist that what the farmer 
really wants is a tractor cheap enough to buy 
and to use, agile enough to replace draft anl- 
mals, and tough enough to give at least 4 
decade of trouble-free 1o00-hr-a-year service 


Supertractors Ahead! 
On the other hand, Mr. Sperry w 


both sales departments and some pur! 


would prefer a super-tractor with 
among other, features: 

Engine fueled by oxygen from 
Radio-activated starter and headlights 
in electronic system enabling the oper: 
change the tractor’s weight at will. 
scopic control to prevent overturning 
tric eye steering. Radio-controlled fa: 
plements, automatically coupled. Col! 
all-weather plastic cab housing upho! 
driver-seat and two-way radio. 


SAE Journal, October 
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WHY FLEETOWNERS ARE 
EQUIPPING THOUSANDS OF 


VEHICLES AY, iro Va | 
POWER BRAKING BY B, E/] 


Farsighted fleet owners know that it is smart wartime / 






strategy to install Hydrovac NOW. Used to replace 
obsolete or undersized vacuum power braking equip- 
ment, or on new vehicles, it is proving the safest, most 
efficient power braking unit for heavy wartime hauling. 


This outstandingly simple and efficient unit is designed 
and built by Bendix—brake headquarters for over 
thirty years—and proved on the “world’s toughest 
proving ground”—the warfronts of the entire world. 


The Hydrovac braking unit is a triumph of engineering 
simplicity. It is one compact unit completely enclosed 
against dirt and water. It is readily installed anywhere 
on the chassis, with only three tubing connections. 
There are no external levers or links. 


Because of this ease of installation, there is no need for 
rolling equipment to be iaid up for extended periods. 
Service requirements are minimized—no adjustments | 
are required at installation or later in service. 


If you own or service hauling equipment, now is the 
time to look into Hydrovac power braking. It is the 
answer to today’s braking problems, and will remain 
the outstanding development for years to come. See 
your Bendix B-K dealer or write the factory direct. 


. BENDIX PRODUCTS DIVISION OF BENDIX AVIATION CORPORATION 
SOUTH BEND 20, INDIANA 
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LAND-AIR FUTURES VISIONED 
AT WEST GOAST T&M MEETING 


Vistas of Tomorrow Opened When Engineers 
Meet to Discuss Operating Problems 


By Roy H. Compton 


ITERALLY within sight and sound of concentrated, teeming war 

activity, unprecedented in the environs, the SAE National West Coast 
Transportation and Maintenance Meeting in Portland, Ore., Aug. 24-25, 
emphasized factors affecting operation and maintenance of needed war- 
time transportation and also reflected post-war anticipations to a high 
degree. 

It was the first meeting of the kind ever held in Portland. Despite travel 
conditions the attendance was large and representative. Delegations came 
from points as far distant as Los Angeles, which to Portland is relatively 
about the same as from New York City to Montgomery, Ala. The program 
was diversified and of such length that sessions consumed two full days 
and one evening. 

Judging by the time devoted to the subject at this meeting, automotive 
engineers on the West Coast have a keen interest in passenger as well as 
cargo transport by air. This is attributable to the fact that a number of 
present passenger and freight motor transporters have applied for author- 
ity to establish air service. Some propose to engage exclusively in short 
hauls and favor helicopters. Others are concerned only with long-haul 
freight service by cargo plane. 

Automotive engineers, particularly those identified with manufacturers 
of commercial motor vehicles and the parts and accessories, therefore, may 





draw three very definite conclusions as the 


result of expressions made at the Portland 
meeting: (1) Large operators of trucks and 
buses in the Far West intend to tell manu- 
facturers what they think they must have 
in post-war vehicles; (2) gasoline engines 
must put out more power with economy or 
a highly valuable consumer market will be 
lost; (3) parts and accessories must be made 
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SAE Vice-President Ellis W. Templin met with members of the 
Sponsoring Committee and Project Chairmen of the 1944 
T&M Work Program on the first day of the meeting. Present 
were: Seated, left to right, Edward F. Lowe, SAE Assistant 
General Manager, West Coast Office, J. Verne Savage, Port- 


October, 1944 


more accessible to expedite and facilitate 
servicing. 

First cost of an intercity motor coach is 
perhaps the highest paid for a piece of stand- 
ard equipment. Some carriers look upon it 
as a compromise between the engineering 
and sales departments of the manufacturers. 
What they say they want is a coach that is 





J. Verne Savage, general chair- 

man, West Coast Transportation 

& Maintenance Meeting, August 
24 and 25, in Portland, Ore. 


reliable, modern, comfortable for the pas 
sengers and which operates economically 


Better Design for More Economy 

Engine power to vehicle gross weight 
ratio is regarded as exceedingly important. 
Some coaches, well designed in every re- 
spect, lack sufficient power to make them 
acceptable in the West. Operators say their 
records show under-power is false economy. 
It shows up in fuel mileage, failure fre 
quency, maintenance cost of engines and is 





land, Mr. Templin, and Earl Cooper, Los.Angeles. Standing, 

left to right, R. G. Hall, San Francisco; H. W. Thayer, Los 

Angeles; Earl Marks, Portland; W. R. Hubka, Seattle; William 

Churchill, Seattle; Russell Watson, San Francisco, and Harley 
Drake, Renton, Wash. 




















reflected in maintenance of clutches, trans- 
missions, drive lines and rear axles. . Drivers 
are dissatisfied with vehicles that lack power 
and abuse them intentionally. Lack of power 
slows up schedules, creates traffic congestion 
and hazards. 

Projection into the automotive field of 
aircraft spark-plug developments was proph- 
esied, fas were changes in piston-ring design 
looking toward longer engine life; prefer- 
ence for mechanically-driven over turbo- 
superchargers for commercial vehicles; and 
a trend toward overhead-valve engines. Only 
in Utopia, however, will transmissions have 
infinite speed ratios, one observer stated — 
but, he thinks, full-automatic transmissions 
will come eventually, though not soon. 

Until the time comes when such transmis- 
sions are satisfactory for intercity buses, the 
western operators recommend that manufac- 
turers take a look at the clutch. Lining life 
should be equal to the life of the engine 
between overhaul periods. Transmission 
ratios should not affect the life of the lining 
as now is the case. 

As road speeds increase and traffic becomes 


Members of the West Coast T&M Meeting Arrangements 
Committee were: Seated, left to right, A. B. Ogden, William 
Nunnenkamp, H. H. Morse, K. H. Mutch, Z. C. R. Hansen, 
J. Verne Savage, chairman, and John Deffenbaugh. Standing, 


Chairmen of the four 
SAE Sections which 
participated in the 
West Coast T&M 
Meeting were, left 
to right: Lee Ketch- 
um, Northwest; Joy 
E. Badley, Oregon; 
S. E. Onorato, 
Northern California, 
and Gerthal French, 
Southern Califor- 
nia's vice-chairman 


heavier, power brakes now generally satis- 
factory must be improved still further. Lin- 
ing life must be lengthened. This, as well 
as tire fires, can be helped by better brake 
drum metais and efficient drum cooling. 
Present hand brakes are only good for park- 
ing, and are probably poor ones at that. 
They won't stop the vehicle in an emer- 
gency. 


Integral Type Bodies 

The integral type of body is favored and 
metal construction is approved. For the 
post-war bus, more attention should be paid 
te passenger comfort. An independent en- 
gine to drive accessories on buses could be 
operated at a cost of 1¢ per mile, it was 
claimed by one engineer, while another in- 
sisted that the top of the coach is not the 
place for marker lights— and that laws gov- 
erning placement of these lights should be 
changed to permit re-positioning by de- 
signers. Indirect lighting willbe a “must’’ 
and there should be individual séat lights, 
better spacing of seats, improved foot rests, 
heating and ventilation. Air conditioning is 





going to be made a necessity through its use 
by competitive transport. 

Operators who pay $15,000 for a coach 
say they won’t complain against paying an 
additional few hundred dollars, if necessary 
to accomplish elimination of a lot of present 
service difficulties. They say some of the 
most aggravating expense boosters are: ne. 
cessity to remove a complete powerplant to 
replace a clutch, cylinder head or transmis- 
sion; removal of a radiator to repair a fan; 
panels, dashboards, and so forth, to service 
windshield swipes, horns, switches and wir- 
ing; inaccessibility of oil filters, heat indica- 
tors, radiator fill caps, air cleaners and air 
compressors. Also they would have storage 
batteries put where they can be serviced 
properly and be cooled sufficiently. 

To all references to the requirements for 
better serviceability the truck maintenance 
men added an emphatic “amen.” When it 
comes to advocating more power, the truck 
contingent at the meeting really gave it the 
gun. 

Those who use diesel power appeared a 
bit smug. The Far West, it must be remem 
bered, is very, very diesel-minded. From 
the production standpoint, the operators were 
told that diesel largely went to war but it 
will be back and when it comes there will 
be many improvements as the result of the 
experience gained while at war. Diesels are 
to have still more power, many parts will be 
interchangeable between units of different 
size, weight will be reduced and engines can 
be used in multiples, such as twins and 
quads, 


Diesel Maintenance Stressed 


Coming right down to the immediate 
present, preventive maintenance is a neces- 
sity when operating a large diesel-powered 
fleet of trucks, according to the presentation 
that was made on this subject. For freight 
transport, diesel power is used wholly on 
long hauls with capacity loads. The identi- 
cal truck that rolls 350 miles per day in 
summer heat of 105 F must roll that same 
mileage in winter when the temperature is 
50 F below zero. Difficult to keep cool in 
summer and difficult to keep warm in win- 


ter —if those extremes don’t drive the main- 
furn to p. 27 
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left to right: Edward W. Grenfell, W. H. Paul, Earl Marks 

W. A. Saunders, J. P. Seghers, O. ‘A. Struss, F. C. Allen, and 

E. S. Evans. They served as hosts’ to visiting members during 
the meeting they helped to plan 


SAE Journal, Vol. 52, No. !0 








Post-War TRACTOR Design Will Benefit 
from Experiences Gained in WAR EFFORT 





SAE President W. S. James, left, with Wheeler McMillen, editor-in-chief of the 
Farm Journal, dinner speaker; C. E. Frudden, toastmaster; and E. A. Petersen, 
general chairman of the SAE National Tractor Meeting, Milwaukee, Sept. 13 
and 14 


RACTOR improvements during post-war 
years will be numerous and important, 

with many of these new developments and 
innovations for peace-time use to be based 
on the designs of engines, transmissions, 
drives and tracks which were developed for 
the use of our armed forces during the war 
years. Many changes will also be due to 
the ingenuity of tractor engineers, producers 
and suppliers to the tractor industry as a 
whole, displayed during the past war-years 
in developing and aiding production of trac- 
tors for home-front use under shortages and, 
often times, complete lack of the materials 
normally used in this process. 

Such were the conclusions reached by the 
more than 620 engineers who registered for 
the SAE National Tractor Meeting at Hotel 
Schroeder in Milwaukee, Wis., Sept. 13-14, 
to hear prepared papers, discussions, and to 
take part in “from-the-floor” discussions of 
the post-war tractor world. 

The Milwaukee meeting was under spon- 
sorship of the Tractor & Farm Machinery 
Engineering Activity of the SAE, with the 
SAE Milwaukee Section cooperating. General 
Committee Chairman was E. A. Petersen, 
Massey-Harris Co., Racine, Wis., assisted by 
the Milwaukee Section’s reception committee 
headed by T. L. Swansen, Allis-Chalmers 
Mfg. Co., of West Allis, Wis. W. F. Streh- 
low, Allis-Chalmers Mfg Co., was chairman 
of the annual banquet in the absence of 
O. R. Schoenrock, vice-president for Tractor 
ind Farm Machinery Engineering of the 
SAE. C. E, Frudden, Milwaukee, consult- 
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ing engineer with Allis-Chalmers, again did 
a noble job as toastmaster at the banquet, 
introducing SAE President W. S. James of 
South Bend, Ind., and Wheeler McMillen, 
Philadelphia, editor in chief of Farm Jour- 
nal, the two principal speakers at the ban- 
quet which attracted a capacity crowd of 
450 persons. 

Due credit for its part in the war effort 
was given the American tractor industry by 
President James who noted that “the Amer- 
ican tractor and its military cousins have 
been making their mark in every part of 
the world” with the result that “they have 
been making a global market which should 
keep the tractor industry humming for many 
years.” 

President James predicted that the post- 
war tractors “will do more work with less 
effort and less trouble than the pre-war trac- 
tor and it will cost less in that vital human 
value ‘man-hours of work.’ What the cost 
in dollars may be is impossible to even guess 
but the tractor industry will continue to re- 
duce the ‘man-hours’ necessary to make the 
tractor of the future. When this is done the 
tractor can be owned by someone putting in 
less of his own ‘man-hours’ to get the re- 
quired number of dollars to make the pur- 
chase. This reduction in ‘man-hours of 
work’ cost will not be the result of the 
thinking of a few men, but the result of 
an interchange of experience between many 
men: users, salesmen, designers, research 
men, production men, service men, and tech- 
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nicians of all kinds. The SAE provides a 
favorable environment for this type of inter 
change of mutually “helpful information. 
There have been important contributions by 
all SAE activities. Tractor engineers, for 
example, have profited measurably from their 
contacts with the SAE War Engineering 
Board, in relation to steels and various other 
problems. At the same time, the WEB 
has profited from the knowledge of the 
tractor engineers in the sealing of parts from 
the ravages of dust in the operation of vehi 
cles over soft ground, and so forth. Every 
year the procedures of giving and of getting 
are becoming clearer. More knowledge is 
going back and forth to the great benefit of 
everyone in our Society. This is as it should 
be. No engineer or group of engineers 
can, in itself, be complete. The SAE a 
tivities help in this exchange of basic engi 
neering information. The active participa 
tion which tractor engineers are taking in 
this effort is a moving force toward tl 
achievement of a better post-war world.” 

The importance of the tractor industry 
to the post-war world was also stressed in 
the talk by Mr. McMillen at the annual 
banquet. 

“The place to begin is with agriculture as 
farmers buy both consumption and produc- 
tion goods,” McMillen said, stressing that 
“approximately one-fourth of Americans are 
farmers, whose dollars come first-hand from 
the soil, Another one-fourth of our people, 
living mostly in small towns, never have a 
dollar until a farmer brings a dollar’s worth 
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Guests at the SAE 
National Tractor 
Meeting included J. 
M. Tucker, vice- 
president, Massey- 
Harris Co. (seated) 
with George 
Krieger, special as- 
sistant to the chair- 
man, War Produc- 
tion Board (left) 
and B. C. Heacock, 
chairman of the 
executive committee, 
Caterpillar Tractor 
Co. 


of new wealth or one of his new dollars 
to town. 

“Two-fourths add up to half of the Amer- 
ican people, a halt that is dependent first- 
or second-hand, upon the profits made from 
farming. Obviously if this half continues 
steadily prosperous, the urban half of Amer- 
ica will be kept busy. 

“Agriculture has today tools which no 
farmer could employ a few years ago. Out- 
standing is the power machinery, which, 
with organic chemistry and the arts of plant 
breeding, can create values out of agricul- 


tural products which were worthless in 
former times.” 


Contending that “there is no economic 
substitute for low costs” McMillen stressed 
that “agriculture will therefore be constantly 
dependent upon the ingenuity and imagina- 
tion of the tractor engineer and his asso- 
ciates in his quest for more flexible and 
more efficient machinery to relieve the bur- 
den still upon his muscle and time. 

“IT look for a vast new market for equip- 
ment of an agricultural nature to arise in 
the years ahead which will indeed demand 
imagination, ingenuity, and the breaking of 
former trade customs. Improved and more 
flexible transportation is going to take thous- 
ands more of Americans into homes on small 
tracts of surburban land, and further out 
into the country. 

That the tractor industry is already cog- 
nizant of many of the points made in Mc 
Millen’s talk, was brought out by papers and 
discussions during the two-day meeting. 
These revealed possibility of development of 






a fuel injection two cycle engine rivaling 
the diesel in power and economy, and satis- 
factory for tractor use. Fuel injection, it 
was brought out, may restore the two-stroke 
cycle engine to favor, and that the present, 
popular, four-cycle engines, if designed for 
that purpose, also might benefit. 

It was brought out that tractor engine 
requirements pertaining to the maintenance 
of proper mixture ratios in gasoline engines 
are very severe because they embrace all 
the characteristic curves of other applications 
and demand complete coverage of all the 
areas enveloped by the basic limiting curves. 
These requirements are far from adequately 
met with carburetors but the important per- 
formance advantages which they represent 
can fully be achieved with gasoline injec- 
tion at substantial additional costs and with 
some field service complications. Gasoline 
injection opens the door wide to the 2- 
stroke-cycle gasoline engine for tractor ap- 
plication. Economies which are inherent in 
the two-stroke engine might do more than 
offset the cost differential between gasoline 
injection equipment and the carburetor, it 
was noted. 

With gasoline injection, this two-stroke 
engine can be designed for high scavenging 
efficiency through the operating range, there- 
by making it practical in tractor applica- 
tions. 

One of the greatest disadvantages of the 
gasoline injection system for application to 
tractor engines is that it uses gasoline, but 
the fact that lower grade fuels can be used 
with injected gasoline partially offsets the 
disadvantage. 
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On the credit side of the injection method 
over carburetor gasoline engines js tha 
higher power output is possible because the 
ingoing air does not have to be heated and 
thereby allows a higher density in the cylip- 
der. The low manifold velocity which jg 
tolerated in the injection system gives a con. 
siderable increase in volumetric efficiency at 
the higher engine speeds. The system fuyr- 
ther improves the low speed torque of the 
engine, which is of course of importance jn 
tractor service. 

Fuel economy is also possible through 
gasoline injection when compared with car- 
buretion, it was pointed out. Similar mix- 
ture strength for all cylinders is a condition 
very difficult to achieve over the speed and 
load ranges, in the case of carburetor en- 
gines, so that the carburetor setting must be 
overly rich in order to prevent the leanest 
cylinder from getting into trouble. 

With direct injection into the cylinder, 
there is a complete separation of the func- 
tions of fuel admission and air admission, 
with the result that the engine designer is 
free to select a valve timing favorable 
through scavenging. There is no need for 
fear that a large valve overlap will let fuel 
escape through the open exhaust, because 
the injection of fuel can be delayed until 
there is no possibility of this. In other 
respects the engineer can have a free hand 
also, since it is no longer necessary to com- 
promise the valve timing in order to obtain 
good idling or eliminate so-called flat spots. 


Tests have indicated that gasoline injec- 
tion permits elimination of manifold heat 
and carburetor restrictions, thus giving about 
10% peak power increase on a given engine. 
This would only be partially available to 
low-speed tractor engines, 


When operating with early injection and 
using a conventional carburetor type engine 
spark plug, and making simple changes of 
injection timing and spark plug type, the 
Hesselman engine also becomes an extreme- 
ly efficient gasoline injection engine, it was 
brought out. The octane requirement of the 
Hesselman engine operated with injection 
during the inlet stroke is about 18 octane 
numbers lower than a conventional carbure- 
tor engine. 

Injected gasoline with a Hesselman engine 
produces an unexpected effect, discussion re 
vealed. For some not clearly understood 
reason, power was said to drop off when 
fuel as volatile as gasoline is used. How- 
ever, the power is not only regained but 
increased about 23% above the oil power if 
the time of injection is advanced to occur 
early during the inlet stroke, because of the 
more complete vaporization of fuel before 
combustion. This produces complete combus- 
tion early in the power stroke thus giving 
maximum efficiency. But why there should 
be a drop in power when operated with the 
same timing as oil is not understood. 

One way of improving tractor design and 
possibly lowering production and actual op 
erating costs would be through standard 
ization of fuel specifications, and adoption 
of a uniform state tax structure on tractor 
gasoline throughout the nation. Apparently 
few people realize the great number and 
variation of tractor fuels now being mar- 
keted, according to papers and discussions. 
Tractor engineers definitely need and want 
some classification, although as yet there 1s 
no agreement among the engineers as (© 
how many or what these should be. ©! 
companies, with the exception of those om 
the Pacific coast, also agree that stand: 
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SAE NOMINEES FOR 1945 


President.........J. M. Crawford 
Chief Engineer, 
Chevrolet Division 
General Motors Corp. 


TROMITINT. 05 Led ccccccces B. B. Bachman 
Vice-President, Charge Engineering, 
Autocar Co. 


Membership on SAE Council 
Term of 1945-46: 


J. C. Armer F. C. Patton 
Vice-President and Director, Manager, Chief Engineer, 


Dominion Forge & Stamping Co., Los Angeles Motor Coach Gulf Research & Development 
Ltd. Lines Co. 


R. J. S. Pigott 


ONTINUING on the Council for 1945 will be the following men who were elected 

for a two-year term at the beginning of 1944: L. R. BUCKENDALE, Vice-Presi- 

dent in Charge of Engineering, Timken-Detroit Axle Co.; R. F. STEENECK, Cleve- 

| land District Manager, Fafnir Bearing Co.; and H. T. YOUNGREN, Director of 

Engineering Development, Borg-Warner Corp. Serving on the 1945 Council as 

Past-Presidents will be W. S. JAMES, Chief Engineer, Studebaker Corp.; and MAC 
SHORT, Vice-President, Lockheed Aircraft Corp. 





Vice-Presidents: 
Air Transport........ William Littlewood 


Passenger-Car Body....... W. T. Fishleigh 


Vice-President, Engineering, American 
Airlines, Inc. 


St obo bidban cnéteewa J. L. Atwood 


Executive Vice-President, North Amer- 
ican Aviation, Inc. 


Aircraft Engine............. R. W. Young 
Chief Engineer, Wright Aeronautical 
Corp. 

Diesel Engine.............. W. A. Parrish 


Executive Engineer, Superior Engine Di- 
vision, National Supply Co. 


Fuels & Lubricants.......... M. O. Teetor 
Executive Engineer, Perfect Circle Co. 


Passenger Car.......... A. G. Herreshoff 


Chief Engineer of Research, Chrysler 
Corp. 
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Detroit Diesel Engine Division, General 
Motors Corp. 


Tractor & Farm Machinery .W. F. Strehiow 


Chief Engineer, Tractor Division, West 
Allis Works, Allis-Chalmers Mfg. Co. 


Transportation & Maintenance.E. P. Gohn 


Chief Test Engineer, Automotive Trans- 
portation Department, Atlantic Refining 
Co. 


Te Le ers ee H. A. Flogaus 
Vice-President of Engineering, J. G. Brill 
Co. 

















ONCLUSIONS which may be arrived at 
from a study of the conditions governing 

the present and post-war position of diesel 
fuels, their supply and properties are: 

1. No specification should be dictated in 
such terms as to prove to be an expensive 
limiting factor in the supply of satisfactory 
products for a given purpose, such as for 
diesel-engine operation. In this way any of 
the qualities generally specified for diesel 
fuels may be made so limiting on fuel sup- 
ply that the consumer is penalized in supply 
difficulties and in the cost for fuels so ob- 
tained, out of all proportion to the advan- 
tages derived from the quality overspecified. 

2. Specifications for controlling ignition 
quality, therefore, must not be set at such 
high values that the supply of fuel so made 
available is unduly limited, nor so that the 
price of the fuel is increased beyond that 
which is equitable for good engine per- 
formance. F 

3. Diesel fuels of any desired quality 
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levels can be produced by American refiners, 
but the users must pay production costs. 

4. Some reasons exist for expecting the 
catalytic cracking to offer better prospects for 
fair-to-good quality diesel fuels than those 
obtained by thermal cracking processes, in 
the post-war period. More data must be 
forthcoming to determine this more defi- 
nitely. 

5. Further investigation should be made 
to determine the comparative economy, stor- 
age stability, and engine deposit tendencies 
of catalytically and thermally cracked fuels 
with a view to qualifying these products as 
nonpremium diesel fuels. 

The following properties may be consid- 
ered as of primary importance in diesel fuel 
quality: (1) Volumetric thermal value, that 
is, Btu per gallon; (2) distillation range; 
(3) stability. 

Other properties which may be important 
in special applications or under extraordinary 
conditions for service under other than nor- 
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mal operating conditions are: (1) Ignition 
quality, that is, cetane number; (2) pour 


point 


tropical climates or where high temperatures 
in storage or use make for increased fire 
hazard; (4) sulfur content, as it affects cor- 
rosiveness of fuel or its combustion products; 
and (5) viscosity at injection temperature. 
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in cold climates; (3) flash point, in 


Numerous studies have been made to de- 
termine the effect of these properties on 
different performance ‘results in engine oper- 
ations. For example, the thermal value of 


fuels 


to have a direct and traceable influence on 
fuel economy and maximum power output, 
especially in medium- and high-speed diesels. 


Table 


per gallon has been shown repeatedly 


1 shows that a direct relationship ex- 


ists between the number of British thermal 


units 


in terms of percentage of the consumption 
of the best fuel studied. 

Carbon deposition in the engine generall) 
does not show a direct and continuous dele 


per gallon and the fuel consumption 
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= Fig. |-The above data are on fuels from the same crude source to eliminate some of the variables other than cetane number and volotility 
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(Excerpts from paper entitled “Outlook for 
Post-War Fuels’) 


terious effect on power output or fuel con- 
sumption, but in time the deposits affect 
engine efficiency, engine wear, down time 
for repairs, maintenance costs, and promote 
or may even induce directly the mechanical 
failure of the engine or of its parts. De- 
posits are traceable in part to fuel properties 
and the effect of bad quality fuels can be 
serious in practical operation. 

Another quality of greater importance is 
stability in storage and/or under transporta- 
tion or operating conditions. Lack of stabil- 
ity may so interfere with continuous efficient 
operations as to be a greater drawback than 
any other property, by increasing time out 
of operation due to clogged or severely worn 
injection pumps, combustion chamber, in- 
jection pump, or fuel container deposits. 





Btu 

Value Cetane 

Fuel per Gal. Number 
A 137,945 56.1 
8B 143,347 40.5 
c 142, 186 33.2 
D 135,452 41.3 
B-D 139,399 40.8 





Table No. 1 — Relation of Thermal Value, Gravity, 
Fuel Consumption, and Cetane Number 





Fuel Gravity 
% of B API Sp.Gr. Lb. per Gal. 
103.4 37.6 0.8378 6.978 
5 26.6 0.8961 7.462 
101.5 29.1 0.8768 7.301 < 
e 40.8 0.8241 6,862 
104.7 33.4 0.8571 7.137 = 








The majority of qualified technologists are 
agreed that no direct relationship exists be- 
tween cetane number and performance of a 
diesel fuel as regards power output or fuel 
consumption. It has been pointed out re- 
peatedly that consumption of high cetane 
number fuel is frequently greater than that 
of a lower cetane value fuel, and that plots 
of these results follow no regular pattern. 

It is interesting to note the information 
shown in Fig. 1. Choosing data on two fuel 
volatilities, with 500 F and 700 F midboil- 
ing points, it is seen that the heavier fuel 
consumption rate for speeds below about 
1900 rpm—in a 6-cyl commercial engine — 
is lower for the lower cetane-number fuels 
than for the higher values, with about equal 
consumptions at 1900 rpm, above which the 
higher cetane-number fuel shows the better 
results. The trend of curves for the lighter — 
that is, more volatile, 500 F midboiling 
point fuels is identical, the point of equal 
consumptions for the different cetane num- 
bers being about 2100 rpm for the engine. 
From these and other corroborating data it 


is seen that as engine speeds increase, the 
engines become more critical of ignition 
quality in upper speed ranges only, the 
lower cetane-number fuels showing, appar- 
ently, ketter economy at part-load operating 
conditions. These plots also show the greater 
economy of the less volatile, presumably 
heavier gravity fuels, the spread showing 
several per cent lower average fuel consump- 
tions for heavier fractions. 

Probably the most important post-war 
source of fairly good diesei fuel stocks which 
are better than the secondary fuels available 
pre-war is recycle oils from catalytic cracking 
processes, called No. 1 recycle stocks, as well 
as distillate residual oils from the same 
source. 

Among the methods by which the prop- 
erties of diesel fuels may be improved are 
hydrogenation, solvent extraction, and the 
use of addition agents to improve certain 
properties. The use of addition agents is 
well known, especially for reducing pour 
points, for detergency in preventing deposi- 
tion of undesirable precipitates, and for in- 
creasing cetane number. 





(Excerpts from paper entitled “What the 
Transportation Engineer Wants in Post-War 
Motor Trucks’) 


VEN with the most complete line of both 
“on highway” and “off highway” trans- 
port vehicles available, in order to meet the 
eficiency requirements of individual oper- 
ation it is vitally necessary to select carefully 
and to coordinate properly those particular 
sizes and types of chassis, trucks and/or 
tailers, bodies, equipment, tires, power- 
plants, gear reductions, and other variables. 
In the following discussion I have con- 
fined myself to the basic requirements of 
Post-war motor trucks, not only regarding 
their operation, but their ability to meet 
competition from sales angles as well: 
_ Chassis Weights—(1) 4x2 models involv- 
ing gross vehicle weight (gvw) up to and 
including 18,000 Ib should be heavier than 
the average of their competitors in the same 
classifications. (2) 4x2 models involving 
grosses from 18,000 lb up to and including 
27,000 Ib should be lighter than the average 
of their competitors in the same classifica- 
tions. (3) 4x2 models involving grosses 
greater than 27,000 lb, and 6x4 models 
involving grosses greater than 45,000 Ib 
chassis weight are of no particular concern. 
The same line of reasoning for both 
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Coordinate Basic Requirements 
Of Future Commercial Vehicles 


weight and dimensioning applies to all com- 
ponent units, engines, transmissions, live 
front axles or dead, and so forth, regardless 
of the type of truck. The object in this 
reasoning is to be able to show superiority 
in competitive comparison, that is, for the 
lighter units, a heavier and more substantial 
chassis; for heavier units, possibility of 
greater payload with the same or with less 
gross weight. 

Frames — Standard SAE cab to axle di- 
mensions and frame widths throughout are 
required. Stock thickness should be % in. 
to begin with 10,000 gross unit increasing 
proportionately with gross vehicle weight 
increases. Straight frame side rails (not 
tapered) should be in all units beginning 
with 20,000 lb gross. These permit factory 
stocking in a minimum of lengths which 
can be cut for any required wheelbase at far 
less final cost. Also, the heavier end sections 
of the straight rails provide better support 
for dump bodies and lend the appearance of 
much greater strength than do narrow 
tapered down rails. 

Engines — There should be sufficient torque 
output to provide grade ability of at least 
3% at 20 mph in not more than one trans- 
mission reduction below direct; that is, there 
should be at least 1 hp for each 400 lb of 
gvw or gtw to be powered. There should 
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also be: at least one engine oversize for each 
gross vehicle or train weight rating; torque 
output of at least 0.78 lb-ft per cu in. of 
piston displacement; torque curve flat from 
1000 to 2000 rpm; removable cylinder 
sleeves; counterbalanced crankshafts; crank- 
case ventilation; oil cooling system; and 
diesel and liquefied gas powerplant installa- 
tions for heavier units. 

Clutches — They should have at least the 
seme frictional area as competition —if not 
more, as well as torque converters for ex- 
tremely heavy vehicles. 

Transmission — (1) Vehicles up to and in- 
cluding 10,000 Ib gross should be four 
speed; (2) vehicles 12,000 to 18,000 Ib 
gross inclusive should be five speed, direct 
in fifth. Also five-speed overdrive in fifth, 
optional at no extra cost. By all means the 
sequence of progressions in each should be 
uniformly spaced; (3) units 20,000 to 27,000 
gross inclusive should be six speed with 
overdrive sixth; (4) units 28,000 upward, 
eight speed — two-speed range unit, direct or 
overdrive cighth optional at no extra cost. 

Various transmissions should be inter- 
changeable so as to overlap into the next 
gross rating’ either upward or downward. 
Transmissions should all be permanent con- 
tact helical gear type, and quiet in over- 
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drives. There should be plenty of reduction 
in all transmission first speeds. 

Auxiliary Transmissions — With the fore- 
going engine and transmission set-up, auxil- 
iary gear boxes would be in no great de- 
mand, thus simplifying the power line. 

Front Axles —These should be adequate to 
carry their full portion of the vehicle’s gvw 
rating, in keeping with the load distribution 
of the type of vehicle under consideration, 
and should be generously rated for capacity. 

Steering knuckle wheel spindles should be 
of larger diameters than for comparable 
units of competitors for the sake of compari- 
son. They should have the widest tread 
possible in keeping with good practice and 
physical limitations. 

Rear Axles—These should have a wider 
range of ratio than has been common in the 
past. There should be provision for mount- 
ing at least one oversize of tires beyond 
those actually required by authorized gvw 
with ample chain clearance. This means 
14-24 OM 50,000 gross units, upward. 


Walking beam or axle centers on all six- 
wheel units should be 48 to 56 in., to pro- 
vide ample clearance for large tires and to 
enable smaller units to meet certain state law 
requirements. 

Springs- A forward step would be the 
use of truly progressive type springs instead 
of the two stage springs as used in the past, 
as well as the use of springs and axle spring 
pads of equal capacity ratings. Tractor rear 
springs should be very short from center to 
the rear end and calibrated to a total travel, 
no-load to full-load of not more than 3 in. 

Steering Gears — These should be compara- 
tively large diameter hand wheels with 
powered actuation for the heavier vehicles. 

Brakes should be power actuated on all 
sizes of trucks, with full air on vehicles of 
20,000 Ib gvw and up, and deceleration rate 
of 20 fps—a stopping distance of 21% ft 
from a speed of 20 mph, fully loaded. 

There should be a complete line of low 
pressure tires, progressive in their capacities. 





Standardization of Motor Vehicle Designs and Sizes 
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(Excerpts from paper entitled “The Post- 
War Truck Maintenance-Wise’’) 


B Brung post-war mechanic will most certainly 
cry aloud for standardization. The field 
for automotive transportation will be so 
greatly expanded after this war that manu- 
facturers will no longer have to depend on 
individual design for increased sales. Rather, 
the adoption of universally accepted designs 
and standard sizes wil! most rapidly promote 
the use of vehicles of all makes. 

Several other changes the service man 
would like to see are: greasing points re- 
duced to a minimum; locations of grease 
connections accessible from an upright posi- 
tion where possible and in all instances free 
from obstruction; and kinds and grades of 
lubricants reduced and standardized. 

Most mechanics perceive in lack of proper 
thermal control and inadequate cooling sys- 
tems the cause of many mechanical failures 
which result in avoidable labor and expense. 
Thus, they suggest either a surge tank or 
sealed system, as well as the use of a petcock 
to indicate volume and from which to obtain 
samples of coolant. 

There is need for an automatic control of 
airflow in cold climates. Therefore, the 
winterfront should be standard equipment in 
such climates and the louvers should be 
horizontal — fully automatic— made to open 
progressively from top to bottom. It is also 
suggested that the radiator be placed in the 
rear of the engine. This way more space is 
provided for hanging accessories on the en- 
gine in inaccessible locations. 

Oil leaks are frequently found around the 
rear camshaft cover. A little thoughtful de- 
signing should produce a sealed cap or cover 
which would not need attention between a 
major overhaul job. Oil leaks between the 
pan and block at the rear main bearing can 


be prevented by sealing the crankcase. An- 
other situation which could be easily cor- 
rected is the length of time it often takes to 
get at the oil pump for simple repairs. Some 
manufacturers have remedied this by provid- 
ing for removing fuel pumps and screens 
through an opening in the bottom of the 
crankcase. 

A large percentage of service time is spent 
on engines. Since post-war competition 
within the automotive industry and between 
the automobile and other forms of transpor- 
tation will focus attention on cost factors to 
a greater degree than ever before, it is sug- 
gested that consideration be givento the con- 
struction of a subbase to carry a complete 
engine, clutch, and radiator assembly. This 
subbase would be designed to match the 
base in the chassis so that the whole assem- 
bly will slide into the chassis in one unit, 
which could be held in place with four bolts. 
Where the transmission is suspended from 
the clutch housing, it should be removed 
and also installed with the above unit. This 
can be designed so that the changeover 
should not exceed two hours. 

The Army has adopted moisture-proof 
ignition in one form or another, and this 
would cut down road failures of commercial 
vehicles. 

The multiple disc clutch presents more of 
a maintenance problem than the single plate 
clutch. However, construction of the latter 
should provide for adjustment from the bot- 
tom of the housing. 

The speedometer drive assembly can hardly 
be considered to have been placed in a con- 
venient location. It should either be re- 
located where it can be easily reached or else 
the life of a normal transmission should be 
built into it so it does not require more atten- 
tion than the transmission. Also, rear wheel 
bearings should be constructed so that it is 
Possible to remove them at least with a bear- 
ing puller. 

Differential and transmission assemblies 
should be designed with a flat surface on 
the bottom so they would rest evenly on a 
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jack. It someone would construct a differ. 
ential assembly so that it would be Possible 
to remove broken axles without removing 
the whole assembly, it would be adyany. 
geous. 

Simplification of air brakes is also recom. 
mended. The present hook-up, especially og 
tractor-semitrailer units, contains too Many 
valves and other working parts which cg. 
lect dirt and get out of order. The Parking 
brake, as well, should be designed with an 
eye to withstanding abuse, 

Too often engines burn out because of 
lack of oil. Some adequate gage or signal, 
other than the present gage which only 
indirectly warns the driver of lack of aij, 
should be devised which would show when 
the oil level reaches the danger point, and 
also by which it would be readily discernible, 

Sludge too often collects around the tim- 
ing gears and finds its way into the crank- 
case, apparently because of cold air coming 
through the radiator and blown by the fan 
on the timing gear case. This could be cor- 
rected either by proper insulation orja change 
in the location of timing gears. 

On medium- and heavy-duty vehicles, the 
front axles are too light, not having kept 
pace with increased weights and speeds built 
into such vehicles. This not only results in 
excessive tire wear but also in hard steering 
and frequent adjustments caused by the 
whole steering mechanism and axle being 
thrown out of line. 

Although not directly a maintenance prob- 
lem, it has been suggested that thought be 
given to the irreversible type steering gear, 
which has merit particularly from the safety 
standpoint. Road shocks are not transferable 
to the steering wheel this way. 

Places where money is spent on mainte- 
nance during the entire life of a vehicle 
should be known to the manufacturer. If 
vehicles were designed with the full cost 
from salesroom to graveyard in mind, we 
believe the service mechanic would get a 
better break. 





Master Layout Simplifies 
Dimensional Control Plan 


In Aircraft Construction 


by JOHN B. EMANUEL 
Douglas Aircraft Corp. 


= Southern California, May 12 


(Excerpts from paper entitled “Master Lay- 
out ~The Key to Dimensional Control”) 


HE essence of dimensional control is the 

maintenance of physical design definitions 
of the components of the product from de- 
sign to assembly. When the automotive 10- 
dustry undertook to build certain aircraft 
components, there was am opportunity [ 
study the advantages that dimensional 1- 
tegrity from the drawing board to the assem- 
bly line would provide. The remarkable 
showing that certain companies made 10 
minimizing custom tailoring and manufac: 
turing interchangeable parts has led to the 
following conclusions: 

1. Engineering must establish a singl< 
fully coordinated source of design and di- 
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B. B. Bachman, president of the Coordinating Research 
Council, Inc., displaying the Ordnance Distinguished Service 
Award at a dinner Sept. 14 in Washington. Left to right: 
C. B. Veal, secretary and manager of CRC; Col. Henry W. 
Alden, twice a past-president of the SAE and chairman for 


many years of its Ordnance Advisory Committee, who rep- 

resented the SAE; Major-Gen. G. M. Barnes, chief of Ord- 

nance Research & Development Services, who made the 

presentation; Mr. Bachman, and William R. Boyd, Jr., presi- 
dent of the American Petroleum institute 


Ordnance Distinguished Service Award Goes to CRC 


N Ordnance Department Distinguished 

Service Award now hangs on the wall 
of headquarters of the Coordinating Research 
Council, Inc., signalizing. 


® Major accomplishments in developing 
fuels and lubricants for military use. 


® Outstanding contributions to simplifi- 
ation of the fuels and lubricants supply 
system of the United Nations’ armed forces. 


® Patriotic dedication of the combined 
technical skills, knowledge, and experience 
of the American automotive and petroleum 
industries to successful prosecution of World 
War II. 

The research organization, jointly sus- 
tained by SAE and API, received the Award 
from Major-Gen. G. M. Barnes, chief of the 
research and development services of Office, 
Chief of Ordnance, at a banquet meeting of 
the Council held Sept. 14 in Hotel Wash- 
ington at the nation’s capital. The Award 
is similar to that received by SAE last 
January. 


Urges Continued Cooperation 


“The Ordnance Department can never 
fully repay the Coordinating Research Coun- 
cil for the intrinsic value of its contribution 
to the successful prosecution of the war,” 
Gen. Barnes told the large gathering of rank- 
ing representatives of industry and the mili- 
tary. “We can only make acknowledgment 
of your work and express the desire that 
this close cooperation will be maintained in 
the post-war period.” 

Che Award was received for the Council 
by its president, B. B. Bachman. J. F. M. 
Taylor, newly elected member of the Coun- 
cil’s Board of Directors, was toastmas- 
ter. Addresses were made by Gen. Barnes; 
SAE Past-President H. W. Alden, technical 
adviser to the Ordnance Department; and 
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William R. Boyd, Jr., president of API and 
chairman, Petroleum Industry War Council. 

Recalling the final briefing of CRC only 
20 days before Pearl Harbor, Gen. Barnes 
declared that: 

“The combined engineering skills and re- 
search abilities of these two great industries 
were made available to the Army at a time 
when these talents and facilities were a 
matter of utmost urgency. It would have 
been impossible for the Army on short notice 
to assemble the technical knowledge made 
available through the Council.” 


Cites Accomplishments 


In presenting the Award, Gen. Barnes 
listed these major accomplishments of the 
Council in the fields of developing military 
fuels and lubricants, simplification of the 
supply system, and cooperation with Ord- 
nance: 


1. Development for combat use in ali land 
and amphibian vehicles of an all-purpose 80 
octane gasoline, replacing the seven grades 
formerly required to fuel vehicles from jeeps 
to heavy tanks, sufficiently stable for pro- 
longed storage under severe conditions, and 
assuring required vehicle performance at all 
temperatures above zero Fahrenheit. 


2. Development of a heavy-duty engine oil 
for all military vehicles in three viscosity 
grades supplanting 10 and assuring maxi- 
mum engine life with respect to lubrication 
under all military conditions. 


3. Development of three gear oils to re- 
place seven, with work now under way 
promising adequate supplies of the type 
needed for military operations. 


4. Reduction of the number of greases 
formerly used in Army ground equipment 
to a few specifically required for military 
operations and functioning so satisfactorily 
through broad temperature ranges as to im- 
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prove the performance of many types of 
equipment. 

s. Contributions to solution of the prob 
lem of rust protection of material in global 
storage, shipment, and service, so that now 
it is possible to preserve material in condi 
tion for immediate use despite extended 
transportation and prolonged storage. 


6. Cooperation with the Ordnance De 
partment in analyzing enemy fuels and 
lubricants (a) to provide intelligence of the 
the enemy's oil position, described as “a 
true barometer of his ability to wage war;” 
(b) to permit use of captured supplies dur 
ing long or sustained advances, and (c) to 
take advantages of the enemy’s technical 
advancements. 


Contributions to simplification of the 
armed forces’ supply system comprising ap- 
proximately 50% petroleum _ products 
through reduction in the types and varieties 
of essential fuels and lubricants needed. 

8. Cooperation with the Ordnance Depart 
ment in conducting elaborate and protracted 
tests which “permitted Ordnance to accom- 
plish quickly a great amount of research 
and development work with an absolute 
minimum of military personnel,” including 
winterization tests of equipment, fuels, and 
lubricants at Camp Shilo and on the Alcan 
Highway, and desert tests at Camp Seeley 
and elsewhere. 

Following the acceptance by Mr. Bach- 
man, Lt.-Col. Robert E. Jeffrey, Jr., re- 
counted some of his experiences on a re- 
cent tour of the South Pacific. 

Officers who signed the award were 
Major-Generals L. H. Campbell, Jr., Chief 
of Ordnance; Thomas J. Hayes, G. M. 
Barnes, and Brigadier-Generals Julian S 
Hatcher and H. R. Kutz. 

Besides Gen.. Barnes, Brigadier-Generals 
W. A. Borden and Donald Armstrong were 
among the score of officers present. 





























oming Events 








National Meetings 


Aeronautic & Engineering Display, Oct. 5-7, Biltmore Hotel, Los Angeles 
Fuels & Lubricants, Nov. 9-10, Mayo Hotel, Tulsa 


Air Cargo, Dec. 4-6, Knickerbocker Hotel, Chicago 
Annual Meeting & Engineering Display, Jan. 8-12, 1945, Book-Cadillac 


Hotel, Detroit 


Aeronautic, April 4-6, 1945, Hotel New Yorker, New York 
Diesel F & L, May 16-17, 1945, Carter Hotel, Cleveland 
War Materiel, June 4-6 , 1945, Book-Cadillac Hotel, Detroit 
Tractor, Sept. 12-13, 1945, Schroeder Hotel, Milwaukee 


Baltimore — Oct. 12 

Engineers Club, dinner 6:30 p.m. Motor 
Truck Development for Our Post-War 
World—A. W. Herrington, chairman of 
Board, Marmon-Herrington Co., Inc. 


Buffalo — Oct. 11 


University Club, dinner 6:30 p.m. De- 
velopment of Helicopter—-A. M. Young, 
director of helicopter development, Bell 
Aircraft Corp. Motion Picture. 


Chicago — Oct. 10 


Knickerbocker Hotel, dinner 6:45 p.m. 
Post-War Lubrication and Servicing Prob- 
lems — B, E. Sibley, chief technologist, Con- 
tinental Oil Co. 


Cleveland — Oct. 9 


Cleveland Club, dinner 6:00 p. m. The 
Combustion Gas Turbine—Dr. J. T. Ret- 
taliata, Allis-Chalmers Mfg. Co. 


Colorado Group — Oct. 16 


Dinner 7:00 p.m. Automotive Engineer- 
ing Horizons—W. S. James, chief en- 
gineer, Studebaker Corp., and_ president, 
SAE. Guest—John A. C. Warner, 
tary and general manager, SAE. 


Detroit — Oct. 2 


Horace H. Rackham Educational Memorial 
Bldg., dinner 6:30 p.m. Radio News —Its 
Source and Presentation —- George W. Cush- 
ing, news editor WJR. The Low Down on 
Washington — Blair Moody, Detroit news 
correspondent, Washington, D. C. The In- 
fluence of the War'on Automobile Research 
and Development —E. V. Rippingille, assist- 
ant general manager, Research Laboratory 
Division, General Motors Corp. 


Indiana — Oct. 19 


Antlers Hotel, Indianapolis; dinner 6:45 
p.m. Post-War Truck Design — Robert Cass, 
chief engineer, White Motor Co. 


Metropolitan — Oct. 12 


Pennsylvania Hotel, meeting 8:00 p.m. 
Engineering and design, and Economics and 
Application of the Jeep—D. G. Roos, vice- 
president and chief engineer, Willys-Over- 
land Motors, Inc.. Motion Picture — Auto- 
biography of a Jeep. 


secre- 


Mid-Continent — Oct. 6 


Biltmore Hotel, Oklahoma City; meeting 
8:00 p.m. Motor Vehicle Power Plants and 
Transmission Line Units—Robert Cass, 
chief engineer, White Motor Co. 


Milwaukee — Oct. 6 

Milwaukee Athlethic Club, dinner 6:30 
p.m. Turbo-Superchargers — Dr. Sanford A. 
Moss, General Electric Co. 


New England — Oct. 10 


Engineers Club, Boston; dinner 6:00 p.m. 
Planning for Post-War Air Transportation 
-E. J. Foley, assistant to vice-president, 
American Airlines, Inc. Added attraction — 
Dorothy Knight, U. S. National Pistol 
Champion. 





KANSAS CITY SECTION 


Announces A Special 


Air Transport Engineering 
Meeting 


November 16-17 


Continental Hotel 
Kansas City, Mo. 


Authoritative papers sched- 
uled to cover Air Transport 
Engines, Air Frames, Main- 
tenance and Operations. 
Section Chairman Carl M. 
Berry announces that F. M. 
Bondor heads the General 
Committee for the Meeting. 
Other members are E. F. 
Nason and H. R. Porter. 
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Northern California — Oct, 9 


Fairmont Hotel, San Francisco; dinner 
7:00 p.m. Automotive Engineering Hor. 
zons— W. S, James, chief engineer, Stude. 
baker Corp., and president SAE. Guest. 
John A. C, Warner, secretary and general 
manager, SAE. 


Northwest — Oct. 13 


Edmond Meany Hotel, Seattle, dinner 
7:00 p.m. Automotive Engineering Hori- i 
zons — W. S. James, chief engineer, Stude- " 
baker Corp., and president, SAE. Guest- 
John A. C. Warner, secretary and general Spok 
manager, SAE. oes 


but 
Oregon — Oct. 11 ae 
Benson Hotel, dinner 7:00 p.m. Auto- - 
motive Engineering Horizons—W. §. James, 7 
chief engineer, Studebaker Corp. and a 
president, SAE. Guest—John A. C, War- pe 
ner, secretary and general manager, SAE. sr 
Peoria Group — Oct. 30 hav 
Jefferson Hotel, dinner 7:30. Speaker and pi 
subject to be announced. 
Philadelphia — Oct. 11 
Engineers Club, dinner 6:45 p.m. Test- 
ing of Ordnance Automotive Equipment at 
Aberdeen Proving Grounds—Major E. J. 
Boebinger. Motion Picture. 
Pittsburgh — Oct. 10 
Webster Hall, dinner 6:30 p.m. Truck 
and Bus Transmission. R. R. Burkhalter, 
engineer, Spicer Mfg. Corp. o 
K 


Southern California — Oct. 19 


Hollywood Roosevelt Hotel, Los Angeles; 
dinner 7:00 p.m. Training Mechanics—k. 
N. Reinhard, manager, Los Angeles Auto- 
motive Works. Preventing Failures Through 
Regular Planned Maintenance Procedure— 
I. J. Wilson, Southern California Freight ‘ 
Lines. Parts Reclaiming—Speaker to be 
announced. 





Southern New England — Oct. 4 


Hotel Bond, Hartford, dinner 6:30 p.m 
The Engineers’ Future—Eugene E. Wilson, 
vice-president of the Board, Pratt & Whit 
ney Aircraft. Motion Picture. 


Southern Ohio — Nov. 2 


Engineers Club, Dayton; dinner 6:30 p.m. 
Metallurgical Factors Affecting the Selection 
of Steel Bars for Surface Hardening—John 
M. Birdsong and Elbert A. Hoffman. Mo 
tion Picture. 


Texas — Oct. 20 


Glen Lakes Country Club, Dallas: Social 
meeting. 


Twin City — Oct. 5 


Curtis Hotel, Minneapolis; dinner 6:30 
p.m. Turbo Superchargers and their Con 
trol—Gordon Volkenant, coordinator of new 
products research, Minneapolis Honeywell 


Washington — Oct. 10 


Statler Hotel, dinner 6:00 p.m. A Con- 
sideration of Armored Fighting Vehicles, 
Present and Future—Major-Gen. A. H 
Gatehouse, British Army Staff, Washington, 
D.C. 


Wichita — Oct. 12 

Droll’s English Grill, buffet luncheon; 
Prediction of Pilot Control Factors 
Wind Tunnel Tests—M. J. Gordon, acro- 
dynamics engineer, Beech Aircraft Corp. 
Motion Pictures. 
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seainial en into occasional frenzies, they * 


ist al human. 

. To help cool the diesel engines in a fleet 
»¢ 160 long-haul trucks operated out of 
Snokan cleanliness is not next to godliness 
Sut it does rank as the top essential. Circu- 
ation of the water in radiators is watched 
vith engines running at high speed. War- 
ime hose disintegrates rapidly and pieces 
¢ the tubes. A not too severe stoppage 
be opened with a good flushing com- 
ind. If resistance is too great, remove the 

jiator and rod out the tubes even if tanks 
have to be unsoldered. This operator usu- 
ly takes the radiator apart at the regular 
- mile overhaul period. A satisfactory 

would help if one can be found 

t will do the job and a place to mount it 
located on the truck. 

Engine overhaul is set on a 70,000-mile 

nd it is adhered to quite closely. Use 
magniflux for bolts, rods and pistons is 
lvocated. The average for a re-ring job is 
yout 15,000 miles of service. The cast-iron 
iston wears very little and is good for four 
overhaul periods. Life of an alumi- 
piston can be increased by use of a 
Keystone ring that is 0.010 wider than stand- 
ud. This permits machining the top groove 
true again. It works out so well that double 
iston life is the usual experience. 

The air compressor that is standard equip- 
ment on the engine is lubricated by the 
eme oil as the engine. This is dirty and 
decreases compressor life. A_ self-lubricated 

mpressor is interchangeable and its use 
triples the life of the unit. There may be 
ndications of oil pumping in this unit that 
lead to the assumption the piston rings are 
worn or plugged. Most likely it is from a 
flooding condition in the crankcase caused 
by the oil seal on the front of the unit being 
worn or burned out. 

Cadmium-silver, tri-metal and copper-lead 
earings have been used in the connecting 
ls. Cadmium-silver does not last in super- 
harged motors but does a job on the con- 
ventional motor if you do not go beyond 
40 under standard. Tri-metal was de- 
ared to be “tricky.” Copper-lead is being 
used 100% in supercharged engines and 

angeovers are being made in conventional 
ngines. A greater amount of crankshaft 
vear takes place with copper-lead bearings 
ut the advantages outweigh the disadvan- 


Cd 


TOK 


ge 

Experience with chrome-plating some 
arts, such as fuel pump cams, fuel pump 
radies, and so forth, has been very satisfac- 
One crankshaft has been chrome- 
lated and indications are it will prove 
r to the original part. 


Gasoline Engine Predictions 


ent indications are that consideration 
gasoline truck engine of the future 
based on fuels available as well as 
aterials. It is believed that for the gas 
of the future non-premium gasoline 
about 90 octane and aluminum and 
sium will be priced competitively with 
ron. The go octane fuel will give a 
erformance superior to the 87-90 fuel 
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Hotel Mayo 











Tulsa, Okla. 








available before the war as aircraft fuel. 


Some gasolines, even though rated the same 
by the ASTM and CFR methods, give quite 
different performances on the road. 

In all probability, gas engines in the 
future will be no smaller physically than 
those now in use but their output will be 
higher. It is conceivable that there will be 
engines developing 165 bmep_ unsuper- 
charged and 200 bmep supercharged with 
a 0.55 to 0.6 hp per cu in. in the normally 
aspirated engine and more in the super- 
charged. These engines should cost less 
when measured in dollars per horsepower 
even though the dollars per cubic inch of 
piston displacement may rise, because of 
better quality materials. This will contribute 
to longer life and lowered maintenance costs. 

Gas engine manufacturers recognize the 
need for higher outputs. There may be 
minimum speed legislation that will apply 
to speed on grades. To provide more power, 


All papers presented at this SAE 
National West Coast Transporta- 
tion & Maintenance Meeting will 
appear in a later issue of the SAE 
Journal either in full in the Trans- 
actions Section or as digests. 
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it will be necessary to take advantage of the 
fuel and perhaps completely redesign en 
gines to do this. There are a number of 
other ways in which additional performance 
ability can be obtained. Compression ratios 
will be increased, spark-timing will become 
more exact and distributor points may be 
eliminated. Electronic tubes, perhaps, will 
be used. New ignition systems using low 
tension distribution and voltage step-up are 
under consideration. 

The post-war engine may have injection 
carburetion. It may be direct, manifold or 
port. Advantages such as supposedly lower 
engine octane requirements with injection as 
contrasted to carburetion are foreseen. Pos 
sibilities of water injection for commercial 
engines are under consideration but at this 
time the possible injurious effects are un- 
known. At this time, however, injection of 
any type would be expensive and it will 
have to be simplified and reduced in cost to 
compete with simple carburetion 

The supercharged gas engine is receiving 
thorough study but at this time there is not 
much that can be said about it. Peak pres 
sures alone may cause a more objectionable 
roughness. Differences in temperature might 
have a difference in the life expectancy of 
parts exposed to the flame. Sodium-cooled 
valves probably would be required for the 
exhaust and perhaps even the intake. Good 























intake port design and good valve lift will 
be especially necessary with the supercharged 
engine. There can’t be much inefficiency. 

What about the present-day, so-called 
wartime, gasoline? Its physical and chemi- 
cal properties have been altered to make 
certain light petroleum fractions available 
for other uses. Volatility and antiknock 
qualities have so markedly affected the 
operation of the engines in motor vehicles 
that every operator is well aware of the im- 
paired performance of his vehicle. Means 
and expedients must be devised to attempt 
to secure highest possible vehicle perform- 
ance from admittedly inferior fuels. 

Increasing the mixture temperature to 
evaporate additional fuel is suggested as one 
answer to the problem of low volatility. On 
water-jacketed manifolds installing high 
temperature thermostats in the cooling sys- 
tem should effect an improvement. Mixture 
temperatures must be made to rise faster to 
reduce the warm-up period. 

One way to increase the amount of fuel 
vapor in the induction system is to partially 
evaporate a greater quantity of fuel. Meter- 
ing a richer mixture from the carburetor 
will do this. The automatic choke can be 
adjusted to make it remain closed until a 
slightly higher temperature is reached. 
Properly adjusted, the economy setting of 
the carburetor will not be altered after the 
engine is warm. If the carbon is removed 
from the hot-spot surfaces periodically, it 
will help. This can be done by sandblasting 
and ordinary scraping is effective. It won’t 
completely solve the problem. Increasing 
the temperature of the air entering the car- 
buretor will help but any device of this kind 
will require a control so the supply of hot 
air can be cut off to avoid excessively high 
carburetor temperatures that could lead to 
vapor lock and power loss. 

Present-day premium fuel is about equal 
in knock resistance to pre-war regular grade, 
it was brought out. The effect of the low- 
ered octane rating on engine performance is 
decidedly noticeable and, at times, annoying 
but it does not affect operation of passenger 
cars at 35 mph. It is only under conditions 
of sustained high intensity knock that result 
in high cylinder and valve temperatures that 
detonation may, pass into pre-ignition and 
if abnormally severe cause engine failure. 
The properly trained truck driver can avoid 
this situation by manipulation of gears to 
keep engine speeds up to recommended 
values, thus insuring maximum cooling and 
minimum knock. 


Cleanliness and Godliness 


It was stated repeatedly that a clean en- 
gine is a better engine. Chief reference was 
to the oil used for lubrication and how to 
keep it clean. As always, there was no agree- 
ment as to the necessity for a regular drain 
period or the basis upon which such a pe- 
riod should be computed. It seems to be a 
matter of operating experience. There was 
accord on the subject of the need for effi- 
cient oil filters, however. That oil filters 
often are neglected with results that some- 
times are disastrous was acknowledged. 

The recommendation was made that the 
filter cartridge frequently be subjected to 
careful investigation. The cartridge can be 
made to serve as a tell-tale of engine con- 
ditions. The “distress signals” show up in 
the appearance of the cartridge. Normally, 
a cold-running engine causes severe sludg- 
ing. The filter cartridge fills rapidly. When 
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the carburetor is out of adjustment, the car- 
tridge is light, the top loose and flabby and 
the appearance is mushy. Excessive blowby 
is indicated by a soggy, heavy, bad-smelling 
cartridge and the top is expanded. A glazed 
cartridge or one that shows moisture is evi- 
dence of cold-running, especially if there is 
an accumulation of sludge. 


Regardless of time interval, need for a 
cartridge change can be determined by its 
appearance. When operation is correct, the 
filter has a well-rounded top, is firm and 
the external appearance is clean. The filter 
sump is a catch basin and it must be cleaned 
each time the cartridge is changed or noth- 
ing is accomplished. Some operators have 
replaced the plug in the crankcase with a 
petcock. Inspection will reveal the presence 
of water and when this is drained off the 
life of the filter cartridge is extended. Filters 
cannot extend oil life but they can maintain 
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the oil in condition to obtain the maximum 
life of the oil in service. 


Air Transport Possibilities 


Handling air cargo presents a problem jy 
cooperation and coordination between cy. 
riers in the air and on the ground, speaker; 
showed clearly. The biggest improvemen 
in the time element of air transport can be 
made through more efficient use of surface 
vehicles. For example, the elapsed time fo, 
an air express shipment door to door New 
York to Chicago, 766 miles, is 9 hr and 4 
min. The flying time is 4 hr and 45 mip 
or less than half of the elapsed time. Ground 
transport and handling consume the remain. 
der. The flying time from Seattle to Portland 
is 58 min port to port but the elapsed tim 
for an express package is 4 hr and 15 min, 
an average speed of about 4o mph. 

What can be done to correct the situation? 
Faster service by the ground carriers and 
faster handling are musts if air-cargo trans. 
port ton-mile costs are to come down. Inde- 
pendent carriers say they could improve the 
ground service over that now being offered, 
Also they point to the irregularity of air 
schedules as one cause for delay in ground 
transport. They claim to have had many 
unsatisfactory experiences such as being told 
by a shipper in some outlying point to pick 
up an arriving air shipment and rush the 
delivery. Checking with the port shows the 
plane is due to arrive ““‘on time,” the truck 
is dispatched to the port or office of the ex- 
press company, the arrival is long delayed 
and the truck is inoperative during the 
interval. 

However, truckmen in general, discussion 
indicated, believe that air transport is depen- 
dent on ground transport —but that the re- 
verse is not true. It seemed generally agreed, 
however, that there is little if any important 
competitive factor between air and ground 
cargo operations. 

Airline operators say aircraft have poten- 
tial flight and control aids that will enable 
schedule reliability .to be increased further. 
Improvement in aircraft designs, power- 
plants, instruments, communications equip- 
ment and better landing fields will enable 
the carrier to set up schedules that will 
virtually be independent of weather. In 
time, it may be expected that the reliability 
of air transport will exceed that of any other 
means of transportation. 

Post-war expectations and possibilities of 
airborne bus service through use of the 
helicopter for mixed cargo and passenger 
service augur well. There is an anticipated 
development of traffic that never has been 
handled by airlines and which no form of 
transport other than the helicopter may be 
expected to create. This traffic will feed 
from land to air and air to land, as a link 
between the two systems and coordinate 
them rather than spread them apart. First, 
there must be experimental service. Right 
now there is nothing by which helicopter 
service can be gauged. The helicopters are 
not available now and until the pioneering 
stages have been entered and passed through 
nothing factual can be said as to the practi- 
cability of their use as public carriers. Re- 
quirements of the Civil Aeronautics Board 
that air transport services must be auxiliary, 
supplementary and incidental to other trans- 
port operations present a nut that is going 
to be hard to crack for those motor carricrs 
who contemplate engaging in _helicoptet 
transport. 
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ization to reduce the number of fuels sold 
is definitely desiravle, and they have re- 
quested the tractor industry to set octane 
rating and distillation range, using values 
commercially attainable. 

It was contended that state laws are great- 
ly responsible for the present situation and 
action should come there first, followed by 
tandardization. The tractor industry is be- 
ing retarded by this situation, and the states 
can work toward standard classifications and 
tax policy for agricultural use, especially in 
states with heavy tractor population. 

Stressed was the fact that for progress, the 
engineer definitely needs an octane limit 
and a distillation range, and that any stand- 
ardization which does not consider tax de- 
feats the purpose of low-cost fuel, and for 
that reason coordination of the states should 
again be attempted. 


The matter of fuel requirements for farm 
tractors was tackled from the engineers’ 
oint of view, that of the petroleum indus- 
try’s, the state’s, and the farmers’ view- 
points. At present the engine designer does 
not know what type fuel will be wsed in his 
ngine, if he is designing for low-grade fuel. 
From the standpoint of compression ratio 
ind manifold heat, he must therefore design 
tor worst fuel likely to be used. Higher 
grade fuel used in such design has little 
added value, it was commented, therefore it 

an economic waste of octane numbers, 
lthough it offers some convenience in use. 
Three reasons listed for existing chaotic con- 
ditions in this respect were: (1) lack of 
agreement on fuel within the tractor indus- 
try itself; (2) the opinion that if specifica- 
tions for tractor fuel are established, the 
rehnery cost of the fuel becomes excessive 

a point which was said to be untrue; 

the present situation of the state tax 
1ws, and without cooperation from the vari- 
us states, little hope was seen that the difh- 
culty would find a satisfactory solution. 

One 


i 
T 
i 
} 


of the principal reasons mentioned 
the oil industry in general has not 
a great deal of time and money on 
tractor fuel is due to the fact that the vol- 

involved is rather insignificant. The 
tribution, storage and handling costs are 
out of proportion to the volume of sales 
compared with motor fuel. Opinions 
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were expressed, however, that after the war 
the petroleum industry will have a produc- 
ing capacity far in excess of the gasoline 
demand, and that the tractor market would 
then be given much consideration. 

From the state’s standpoint, standardiza- 
tion and uniformity is desirable. Classifica- 
tions could be standardized without great 
difficulty, it was opined, but uniform tax 
would be more difficult. One opinion was 
that tractor fuel made from a blend of No. 
1 fuel oil and straight-run gasoline is sold 
to some extent for tractor use but the blend 
has not been of such quality as to render 
it practicably usable on highways. No need 
has been found for definite specifications, as 
they add to administrative difficulties rather 
than lessen them, it was explained. The 
concern has been as to whether tractor fuels 
are actually used on the highways rather 
than their availability or usefulness. Prog 
ress in tractor-engine design, it was stressed, 
can therefore best start with action by states 
to clear up the specification and tax situa- 
tion. 


It was pointed out that the farmer has 
nothing definite to go on when ordering 
tractor fuel. His engine may not like what 
it gets, and refuse to cooperate with it as a 
result. 


Tax Situation Involved 


The present tax situation in many states 
is a retarding influence on improvement 
of tractor-engine design and performance, 
discussion brought to light. Even at present 
many low-compression engines are operated 
on gasoline because it is considered the most 
satisfactory fuel, but a cost penalty is in- 
volved. In many cases, the farmer is buy- 
ing an engine in which low-grade fuel can 
be used, but he is using gasoline because of 
convenience and the bookkeeping for ob- 
taining funds, getting little or no return for 
the increased costs. 


Recommended as a program to be followed 
in attaining a solution to the fuel require- 
ments problem for the farmer is a comple- 
tion of the CRC survey of fuels now being 
marketed; requirements of tractor engines 
be made know in order to properly set clas- 
sifications, with the CRC cooperating by 
promptly determining the technical require 
ments; attempts be made at coordinating 
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state specifications and taxes through the 
North American Gasoline Tax Conference; 
tractor companies agree among themselves 
on classifications or specifications, and their 
numbers, with the NAT and the CRC re 
port aiding in this work; that these speci 
fications or classifications be coordinated 
with the petroleum industry through the 
American Society for Testing Materials. 

Suggested for consideration were the fol- 
‘lowing points: (1) That the Federal Govern 
ment may step into the fuel situation with 
regulations less acceptable than those di 
rectly concerned could cooperatively develop 
among themselves; (2) that one classifica 
tion be set for heavier fuel which is tax 
exempt; (3) that for lighter fuels this grade 
be blended with third-grade gasoline by the 
user, which is being done at least in one 
state at present. Oil technicians could spe 
cify the percentage of blend or give a re 
quired octane rating, gt was observed. (4) 
it would be preferable, from the user's 
standpoint, to have all fuel used for agricul- 
tural purposes tax-free, including — third 
grade gasoline. Such gasoline would be 
dyed a standard color for tractor use to pré 
vent over-the-road use. (5) If the third 
grade gasoline is taxable in some states, such 
non-dyed gasoline.could be blended with 
the heavier fuel. If the heavier fuel is 30 
octane number, it could be blended to 40 
octane. The farmer in most cases already 
has two fuel storage tanks; (6) With prope: 
safeguards against over-the-road use, the 
states could do the farmer a great service 
by making third-grade gasoline available to 
him without tax, and would simplify the 
entire fuel problem; (7) that all states set 
forth an approved definition of “‘gasoline”’ 
and supplement their motor fuel tax laws 
by enactment of “fuel use tax laws” as is 
now done by several states. 

The opinion was also expressed that the 
CRC investigation should concern itself prin 
cipally with appraising the effects, on tractor 
performance and utility, of variations in 
minimum tractor fuel quality. Such a study 
might embody the numerous details of trac- 
tor design-—a type of endeavor which to 
date has not been considered for cooperative 
investigations, it was pointed out 

Praise was extended to the Tractor War 
Emergency Committee of SAE, the CRC, 
and various petroleum interests for the seri 





























ous consideration being given this matter of 
fuel for the farm tractor. It was believed 
that classifications and then standards will 
result first from these efforts, which un- 
doubtedly will result in simplification of 
manufacturing for the producer, economy 
and ease of operation and freedom from 
trouble for the operator. 

As a further means of providing an im- 
proved tractor for the post-war years, the 
two-day meeting also considered gear de- 
signs to improve a job of transmitting mo- 
tion. Automotive engineers were advised to 
study gear design as a direct means of im- 
proving this transmission of motion in ma- 
chines. Many gear operating difficulties, it 
was pointed out, are due to inadequate de- 
sign which has failed to give proper con- 
sideration to proportioning and dimension- 
ing of gear teeth and to the analysis of the 
line of action, or mating, of the gears. The 
system of “diametral pitch” was given its 
share of blame for spoiling engineers’ sense 
of gear tooth proportions. Gear drawings, 
it was stressed, are probably the most in- 
complete of all today. Gear designers ap- 
parently fail to realize what is going to 
happen when the gears they design run 
with mates, and the result is that some 
gears do not give the service of which they 
are capable. An accomplished gear engineer, 
it was stressed, should know basic design 
principles, be versed in involute trigonom- 
etry, understand shop methods of producing 
and checking gears, possess some metallur- 
gical knowledge, and make extensive obser- 
vations of various applications of gears in 
transmitting motion. 

Discussions on gears brought out several 
“tricks” to reduce noise and smooth out 
action of gears. One method was to relieve’ 
the involutes slightly near the tip of the 
tooth. This is particularly applicable on 
hobbed and shaped gears but not on shaved 
and ground gears, it was pointed out. All 
standard gear generating hobs are automati- 
cally made to cut a.small amount of tip 
relief. The effect of the tip relief is to let 
the driving gear lag slightly and thus pick 
up gradually any spacing errors which might 
be present, it was pointed out. 

Crowning, it was noted. is ai rerent 
method of providing for errors in align- 
ment and resultant corner bearing. Crown- 
ing, it was stressed, is to alignment errors 
what tip relief is to spacing and involute 
errors. 

Discussing bevel gears, it was stressed that 
in their manufacture for any given installa- 
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tion the primary objective is to insure cor- 
rect tooth comtact and operating in the final 
mounting. The position of the tooth con- 
tact and degree of mismatch employed are 
determined by the factors of mountings, 
tolerances and displacements which are di- 
rectly employed in the bevel gear testing 
machine set-up used to control the cutting. 


An important advantage of curved-tooth 
bevel gears from their inception and re- 
cently introduced in straight bevel, is the 
localized lengthwise tooth contact or tooth 
bearing, referred to as “crowning” in spur 
gears. This allows a slight amount of ad- 
justment or mismatch of the gears in assem- 
bly and some displacement under operating 
loads without concentration of the load on 
the ends of the teeth. The degree of this 
localization of tooth bearing is controllable 
in the generating operation, it was pointed 
out. 

Discussions on bevel gears stressed the 
desirability of making full or large size 
tooth layouts when designing gears for a 
particular application, both as a means of 
obtaining general appearance of the cross- 
section of the tooth and to make the gear 
and pinion of approximately equal strength. 

It was stressed that a point about gears 
too often overlooked is that accuracy in 
chucking or holding blanks in the cutting 
machines and accuracy in mounting and 
assembling gears with other parts, has just 
as much to do with accuracy of performance 
as the precision with which the teeth are 
cut. If a mounting of suitable rigidity is 
not provided, or if the gears are not as- 
sembled so that they run true and are in 
correct position under operating loads it 
obviously is foolish to expend time and ef- 
fort on accurate gear cutting, it was stressed. 


Also pointed to was the importance of 
good lubrication for gears. Adequate pro- 
visions for insuring a continuous supply of 
proper lubricant to the gear teeth should 
be carefully considered in every drive. 

Extensive study of service requirements 
of parts to established stresses encountered 
and the minimum properties required for 
successful performance was recommended in 
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connection with the use of stce| jp the 
design and production of tractors and other 
farm equipment. It was stated that presen 
interest in hardenability as a critical char. 
acteristic already indicates that a wider range 


of steels can be used than formerly was 
believed possible. Wartime use of alternate 
steels is enabling this country to out-pro. 
duce the world. In addition to “standing 
the gaff” these alternate steels are consery. 


ing such alloying elemenxs as _ nickel, ¢; 
mium, and molybdenum. The “Nationa| 
Emergency” steels, it was pointed out, have 
demonstrated that a much larger number of 
low-alloy steels than was supposed give sat- 
isfactory service, and is putting emphasis on 
selecting steels by physical properties, such 
as hardness, rather than by chemical compo- 
sition. 

One of the greatest difficulties in selecting 
steel for a given application is due to the 
lack of correlation between regular labora- 
tory tests and the final service tests, this 
being particularly true when parts fail by 
fatigue. This possibly also bears a consider- 
able relationship to stress raisers and in- 
duced stress in the part, which are not pres- 
ent in the laboratory test piece. Correla- 
tion, it was explained, can be improved by 
the engineer and shop operator through 
more careful design and better finishes. 

The opinion was voiced that the ideal 
steel of the future will be the one from 
which successful finished parts can be pro- 
duced at the lowest ultimate cost. While 
little consideration is being given cost under 
the present conditions, it was deemed a 
safe bet that the time was close at hand 
when costs would be second only to success- 
ful performance. 


Predictions were also made that the pe- 
riod following the conclusion of the war 
will probably be one of intensive research 
to determine the properties that are needed 
to guarantee successful performance of indi- 
vidual parts, and to select steels and meth- 
ods of heat treatment which will produce 
these properties at a minimum cost. 

It was felt the future work should be 
devoted to the study of individual parts and 
types of parts to determine the stresses 
which are actually encountered and _ the 
minimum properties of steel required for 
successful performance. A thorough study 
should be made of internal stresses produced 
by heat treatment as a means of arriving 
at the most econornical steels which will 
give satisfactory restilts in service. 
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AFRO Materials 


Three Days’ Work 
On Spec Agenda 


NI the most successful of a series of 
0 across-the-continent meetings of the SAE * 
Aircraft Materials & Processes Subdivision 
was held Aug. 21 to 25, with representa- 
tives of the Army and Navy, steel and 
aluminum mills, and aircraft, engine, and 
accessory manufacturers to revise previous 
specifications and approve new AMS (Aero- 


nautical Material Specifications) developed 
by the Subdivision’s three committees. 

Farly on the agenda was a meeting with 
the Stainless Steel Technical Committee of 
the American Iron & Steel Institute, when 
recommended revisions on this series of 
Aeronautical Materials Specifications were 
submitted in advance of detailed study of 
these specs. The interchange of ideas by 
producers and users of aeronautical stainless 
steels at this stage was arranged to save time 
in completing the revisions to the satisfaction 
both groups and the Services. 

The next day was devoted entirely to 
seamless and welded steel tubing problems. 
The group agreed to new decarburization 
requirements for aircraft steel tubing, devel- 
oped jointly by the National Aircraft Stand- 
ardization Committee and the AISI, based 
upon these definitions: 

1. Complete Decarburization: That zone 
of substantially free ferrite; 

2. Partial Decarburization: That area of 
carbon gradient between the ferrite zone and 
the unaffected area, and 

3. Total Decarburization: Complete de- 
carburization and partial decarburation, as 
defined above. 

The adopted specification for decarburi- 
zation: 

“The average depth of total decarburiza- 
tion of Condition “N” tubing as received 
from the tubing manufacturer shall not ex- 
ceed the amounts listed in Table I. The 
depth of decarburization in Table I is the 
total decarburization or the sum of the 
depths of complete decarburization and par- 
tal on both the inner and outer surfaces of 
the tube. No more than 75% of the amount 
listed in Table I is to appear on the outer 
surface of the tube. (The word average 
means the result of several readings on a 
cross section of tubing.) 





TABLE | 
1 ‘=a. > ‘ 
Nominal Allowable 
(Wall) | Total 
Thickness Decarburation 
in in. in in. 
upto | 0.040 | 0.010 
0.041 0.050 0.012 
0.051 0.070 0.014 
0.071 0.080 0.016 
0.081 0.090 0.018 
0.091 0.100 0.020 
0.101 0.150 0.022 
0.151 0.200 0.026 





8s section samples for decarburization 
check shall be cut at least % in. from the 
end, and metallographically prepared 
kamination at 100 diameters after etch- 
ing in 5% Nital.” 

As a result of this decision, AMS 6360A, 
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AMS 6365, AMS 6530A, AMS 6535A, AMS 
6510 and AMS 6550A will be revised and 
circulated for the usual letter ballot. 

A revision of AMS 5050B, seamless low 
carbon steel tubing, will be revised by a 
subcommittee headed by W. P. Eddy, Jr. 
This has to do with flaring requirements. 
Numerous other detailed changes were rec- 
ommended in steel and aluminum alloy 
tubing, aluminum alloy sheet, castings and 
forgings and other AMS specs. 

Another major task of the meeting was 
the comprehensive report on Tolerances for 
Aeronautical Materials, made\by Eric Dudley. 
This had been circulated to members of the 
SAE-AMS and the NASC committees, and 
represented only tolerances established to 
date. Stainless steel manufacturers are de- 
veloping a new series for that material, it 
was reported. 

Approval was unanimously voted on the 
revised statement of purpose of the Govern- 
mental Materials & Processes Specification 
Subcommittee recently established: 

“To collaborate with such Governmental 
bodies as required to present the recommen- 
dations of the SAE Aircraft Materials & 
Processes Committees on proposed or exist- 
ing materials and processes.” 

Specifications for 17S aluminum sheet 
alloy were previously cancelled. In view of 
the present availability of the material, how- 
ever, the specifications will be revived and 
issued as AMS 4030B, and 4032B. 

A subcommittee was named under the 
chairmanship of R. L. Heath to investigate 
and report on details of recommendations 
proposed for changes in existing aluminum 
alloy castings specifications. New AMS will 
be written for the new high strength alumi- 
num alloys which Reynolds Metals Co. and 
the Aluminum Co. of America are planning 
to produce. 

Complete agreement was reached on the 
marking and identification of synthetic rub- 
ber (AMS 2810) which will result in all 
producers and users employing identical 
code numbers for these materials. Further 
more, all the AMS synthetic rubber specifica 
tions were reviewed in the light of the past 
year’s experiences and changes in the per 
formance requirements made where indi 
cated. 


Working on Laminated Plastics 


PROJECT on the classification of lami- 

nated plastics for automotive use has 
been undertaken by the SAE Non-Metallic 
Materials Division, under the chairmanship 
of W. M. Phillins, Research Laboratories 
Division, General Motors Corp. 

Many new types of plastic material have 
been developed for electrical equipment dur- 
ing recent vears. The project is being co- 
crdinated with the National Electrical Manu- 
facturers Association. 
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New CFR Handbook ° | 


A 1944 Edition of the CFR Handbook has 
just been issued by the Coordinating Fucl 
Research Committee of the Coordinating Hil 
Research Council, 30 Rockefeller Plaza, i 
New York 20, N. Y. Sustaining members of 
the CRC are the SAE and the American 
Petroleum Institute. 

The subject matter of the Handbook falls 
into two classes: (1) current test methods ; 
and procedures for aviation, motor, and 
diesel fuels developed by the Coordinating 
Fuel Research Committee, and (2) informa 
tion bearing on the formulation, use, and 
subject matter of these test methods. 











1, 8 

Users of the book are cautioned by an ij | 

Introduction that the procedures presented tt ig 
are subject to revision from time to time; 
that, with few exceptions, they are not in- ' 


tended for referee testing, nor as a basis for 
specifications for commercial transactions. 
The material is published primarily, this i 
Introduction emphasizes, “for technologists 
engaged in fuel and engine research and 
development.” 

A previous edition of this volume was 
issued in 1940 under the title, “Test Pro- 
cedures and General Information in Current 
Use in the Development and Utilization of 
Aviation, Motor, and Automotive Fuels.” 


ERRATUM 
IN 1944 SAE HANDBOOK 


iy the SAE Standard for Tube Fittings, 
the illustration Fig. 23 on p. 276 should be 
as shown herewith. 
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A slip-in correction sheet for the Hand 
book may be obtained from the Standards 
Department of the Society at 29 West 39th 
Street, New York City 18. 
































ARTHUR NUTT, SAE past-president, 
has resigned as vice-president of engineering 
of Wright Aeronautical Corp., Paterson, 
N. J. Announcement of his plans will be 
made in the near future. Key-man in de- 
velopment of the SAE aeronautical standards 
program which is playing a vital part in 
the nation’s war program, Mr. Nutt is com- 
pleting his fourth year as chairman of the 
Aeronautics Division of the SAE Standards 
Committee. He is also a member of the 
SAE War Activity Council as well as of the 
Society’s governing body, the SAE Council. 
His resignation from Wright follows com- 
pletion of 28 years of work on both Wright 
and Curtiss aircraft engines. Before the out- 
break of World War II, Mr. Nutt traveled 
extensively in Europe and Asia, visiting 
more than 20 countries to study both air- 
craft engine and general aviation trends. 
He was in France a few weeks before it 
fell, returning in 1940, the year during 
which he served as SAE president. 


ARTHUR R. FORD is a mechanical en- 
gineer in powerplants for the Naval Aircraft 
Modification Unit, Johnsville, Pa. He had 
been aeronautical engineer in powerplants 
for the Naval Aircraft Factory in Phila- 
delphia. 


ALBERT F. MYERS, a former student of 
General Motors Institute, is now in the U. S. 
Merchant Marine attending cadet basic 
school at San Mateo, Calif. 


JULE GORDON, who had been aircraft 
design engineer for General Airborne Trans- 
port Co., Los Angeles, is now connected 
with Norman E. Miller & Associates, same 
city, in a similar capacity. 


COL. AL BODIE, who had seen service 
with the U. S. Army Air Forces, Air Service 
Command, overseas, has recently returned to 
the United States on inactive duty, and is 
now director of post-war engineering and 
manufacturing for United Aircraft Products, 
Los Angeles. 


WILLIAM M. GLEZEN has recently 
joined Packard Motor Car Co., Detroit, as 
marine engine installation and service engi- 
neer. Before this connection he was in the 
USAAF, at Rotunda Barracks 3, Dearborn, 
Mich. 


Previously with the 204th Anti-Aircraft 
Artillery Group, San Diego, Calif., CAPT. 
DONALD A. STEWART may now be 
reached at A. P. O. 887, c/o Postmaster, 
New York City. 


Z. C. R. HANSEN, formerly retail man- 
ager of Motor Truck Division, International 
Harvester Co., Portland, Ore., is now assis- 
tant manager of L. A. Courtemanche, Mc- 
Minnville, Ore. For the past 17 years Mr. 
Hansen, past-chairman of the SAE Oregon 
Section, had been associated with Interna- 
tional Harvester in various capacities. 


S. K. LEHMAN has recently become a 
partner of Lehman & O'Connor, to act with 
W. S. O’Connor as consulting, design, and 
sales engineer. Mr. Lehman was formerly 
chief engineer of the New York Division of 
Standard Aircraft Products, Inc. 


LT. GOMER H. REDMOND, AAF, who 
had been doing work for the Air Forces at 
Boeing Aircraft Corp., Seattle, Wash., is now 
stationed at the Army Air Base, Alamogordo, 
N. M. 


J. W. WILKINSON is now connected 
with Hastings Mfg. Co., Hastings, Mich., in 
the engineering department. He had been 


production manager of Fram Corp., East 
Providence, R. I. 





Wright A. Parkins (right) 
has been promoted from 
assistant chief engineer to 
engineering manager of 
Pratt & Whitney Aircraft, 
Division United Aircraft 
Corp. Mr. Parkins is also 
a veteran of the company, 
having joined the engineer- 
ing staff 16 years ago 
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ARTHUR H. FRIES, previously experi- 
mental engineer in the Commercial (Ca; 
Division, Chrysler Corp., Highland Park. 
Mich., has been made chief engineer of the 
plant. 


WALTER NEUMEYER, U. S. Army, has 
been transferred from Company D, 10ls 
Infantry, Fort Jackson, S. C., to A. P. 0, 2¢ 
c/o Postmaster, New York City. 


ROLAND S. ELY, who had been at th 
U. S. Naval Academy in Annapolis, is now 
with Chandler-Evans Corp., South Meriden, 
Conn., as senior engineer of production 
pumps. 


ALLAN C. CHAMBERS, who served ; 
Detroit manager of Bendix Products Divi 
sion, Bendix Aviation Corp., for the past 17 
years, has been appointed director of auto 
motive sales, with offices in Detroit anc 
South Bend. He succeeds FRANK B. 
WILLIS, who will assume full-time manage- 
ment of all Bendix products war contract 
terminations and settlements. 


MAJOR ROBERT W. JENKINS’ A. P. 0. 
address has been changed from 15159 t 
881, c/o Postmaster, New York City. 


ENSIGN JOHN J. JANES, USNR, is sta 
tioned at the New York Navy Yard. He 
was formerly an engineer for Standard 
Foundry Co., Racine, Wis. 


ALBERT E. WILSON, who had been 
chassis engineer for White Motor Co., Cleve 
land, is now with Pesco Products Co., same 
city, as assistant sales manager in the Auto- 
motive Division. 


Leonard S. Hobbs (left) has 
been elected vice-president 
for engineering of United 
Aircraft Corp. as well as 
a member of the Operat- 
ing & Policy Committee of 
the corporation, Mr. 
Hobbs, who is vice-chair- 
man (engines) of the SAE 
Standards Committee 
Aeronautics Division, has 
been with United Aircraft 
for 17 years 
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HENRY G. TARTER has been named 
chief engineer of the aircraft carburetor 
engineering department of Bendix Products 
Division, South Bend, Ind. He was formerly 
«jstant chief engineer of the Division. 


RICHARD B. GERSTEN, who had been 
stationed at Camp Grant, Ill., may now be 
reached at A. P. O. 5934, c/o Postmaster, 
New York City. 


C. D. HEALEY, formerly supervisor of 
automotive transportation, Tide Water Asso- 
ciated Oil Co., New York City, is now con- 
nected with Air Reduction Sales Corp., same 
city. 


BURNHAM ADAMS has been named 
manager of Wright Aero, Ltd., Los An- 
geles. He had been manager in the Selling 
Division, Wright Aeronautical Corp., Pater- 
son. 


C. H. SPECK has recently joined Higgins 
Aircraft, Inc., New Orleans, La., as assistant 
chief research engineer. He had been in the 
staff engineering department of Hoover Co., 
North Canton, Ohio. 


MICHAEL BIFANO, previously president 
and chief engineer of Bifano Aircraft Co., 
Detroit, is now hydraulics group leader of 
Fisher Body Aircraft Development Section, 
GMC, same city. 


HANNIBAL J. GASPARI, who had been 
connected with Yale Oil Corp., Billings, 
Mont., as research chemist, is now in the 
Shell Chemical Division, Shell Union Oil 
Corp., New York City, as assistant to the 
Eastern representative. 


GEORGE A. MUELLER is now assistant 
factory manager and chief engineer of 
Staples Tool & Engineering Co.{ Cincinnati, 
Ohio. He was formerly machine shop super- 
intendent for Cincinnati Gilbert Machine 
Tool Co., same city. 


THEODORE H. GAWAIN, a graduate 
student of M.I.T., has joined Baldwin Loco- 
motive Works, Eddystone, Pa., as analytical 
engineer, 


HUGH O. PIERCE, USMC, may be 
reached at Platoon 770, San Diego, Calif. In 
civilian life he was service engineer for 
Lockheed Aircraft Corp., Burbank, Calif. 


A. J. ST. GEORGE has returned to his 
employment at Ensign Carburetor Co., Ltd., 
Chicago, as assistant branch manager and 
held engineer after 21 months’ service for 
the U. S. Army, Chicago Ordnance District, 
as industrial production engineer. 


ENSIGN RICHARD PARSONS, USNR, 
resigned his position as assistant project en 
gineer for Wright Aeronautical Corp., Lock- 
‘and, Ohio, on entering the service, and is 

it the Indoctrination School, Princeton 


University, Princeton, N. J. 
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HEADS CAA 











T. P. Wright, former SAE Councilor, has been 
named by President Roosevelt to administer 
the Civil Aeronautics Authority during the period 
which is expected to bring a resumption of civil 


aviation. 


Mr. Wright, who succeeds Charles |. 


Stanton as CAA administrator, went to his new 
post from his position as director of the Aircraft 
Resources Control Office of the Aircraft Production 
Board, in which he was top civilian charged with 
scheduling and planning the production of Ameri- 


Previously field engineer for Chandler- 
Evans Corp., South Meriden, Conn., ROB- 
ERT L. HARTLEY is now in the engineer- 
ing department of Lincoln Machine Co., 
Pawtucket, R. I. 


EARL R. KLINGE, formerly associate pro- 
fessor in the department of mechanical engi- 
neering at Pennsylvania State College, is now 
research engineer for Continental Aviation 
& Engineering Corp., Detroit. 


EDWIN N. LAURENCE has been named 
assistant to the general manager of Curtiss- 
Wright Corp., Buffalo, N. Y. He had been 
works manager of Consolidated Vultee Air- 
craft Corp., Miami, Fla. 


IRVING I. FELDMAN, formerly assistant 
chief designer of Product Engineering Ser 
vice Co., Detroit, is now a partner of Aero- 
Automobile Engineering, industrial and con- 
sulting engineers, same city. 


can warplanes 


Previously employed on the Works Ad 
ministration Staff, Chrysler Corp., Highland 
Park, Mich., KARL K. PROBST is now 
director of research for Reo Motors, Inc., 
Lansing, Mich. 


PHILIP ALBANESE, who had been proj- 
ect test engineer for Dodge Chicago Plant, 
Division of Chrysler Corp., is now connected 
with Aerojet Engineering Corp., Pasadena, 
Calif., as development engineer. 


OTTO A. OLSON has recently joined 
Fargo Motor Corp., Detroit, as field service 
engineer. A past-treasurer of SAE Oregon 
Section, he had been head automotive ad- 
viser for the U. S. Army Field Artillery, 
Headquarters 56th Battalion, Motor School, 
Camp Roberts, Calif. 


MAJOR GEORGE H. SCHOENBAUM, 
U. S. Army Quartermaster Corps, has moved 
from Oakland, Calif., to the Fuels & Lubri 


Standard Oil Development Co. Promotions 
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A. J. Blackwood (left), vice-president represent- 
ing the SAE Diesel Engine Activity, has been 
appointed assistant director of Standard Oil 
Development Co.'s Research Division. Gould 
H. Cloud (below right) is now in charge of auto- 
motive fuels and quality, and John F. Kunc (be- 
low left) heads aviation fuels and quality, newly 
reorganized technical sections of the company 


























cants Division, Operations Branch, Office of 
the Quartermaster General, Washington. 


J. R. BENGOECHEA is now an ensign 
in the U. S. Navy, and may be reached at 
Company I, Battalion 3, Barracks 44, Platts- 
burg, N. Y. As a civilian he was junior 
engineer for Wright Aeronautical Corp., 
Lockland, Ohio. 


MILTON S. WEBB, JR., a staff sergeant 
in the U. S. Army stationed at Camp Maxey, 
Tex., has been moved from Company L, 
393rd Infantry, to 924th Field Artillery 
Battalion in the same outfit. 


Having recently completed the Army spe- 
cialized training program at A. & M. College 
of Texas, SILVIO J. BALESTRINI is now 
stationed at Camp McCoy, Wis. 


MORRIS OJALVO, a former student at 
Cooper Union School of Engineering, is now 
in the U. S. Navy stationed at the Great 
Lakes Naval Training Center, Ill. 


LOUIS J. SPAGNUOLO, U. S. Army, has 
been transferred from Fort Jackson, S. C., 
to A. P. O. 26, c/o Postmaster, New York 
City. 


CAMERON N. LUSTY, who had been 
chief engineer for Lloyd Mfg. Co., Heywood- 
Wakefield Co., and Mercury Aircraft Co., 
Menominee, Mich., is now with Frankfort 
Sailplane, Division of Globe Corp., Joliet, 
Ill., as development engineer. 


MAJOR EDGAR A. STODDARD, for- 
merly director of enlisted courses at the 
Atlanta Ordnance Depot, Atlanta, Ga., may 
now be contacted at A. P. O. 828, c/o Post- 
master, New Orleans, La. 


KENNEDY SMITH, formerly design en- 
gineer for McDonnell Aircraft Corp., Plastics 
Division, St. Louis, Mo., is now connected 
with Parker Appliance Co., Cleveland. 


LT.-COL. W. S. JOHNSTON, AAF, has 
been transferred from the Materiel Com- 
mand, Eastern Procurement District, New 
York City, to Rydal, Pa. 


R. W. PURDY is now in the U. S. Navy, 
and may be reached c/o Fleet Post Office, 
New York City. As a civilian he was a 
detailer, Ranger Aircraft Engines, Farming- 
dale, L. L., N. Y. 


MAJOR GERALD C. DUNBAR, U. S. 
Army, 213th Ordnance Battalion, has been 
transferred from Camp Forrest, Tenn., to 
Fort Jackson, S. C. 





William C. Lawrence 
(right), who is now 
chief engineer of Amer- 
ican Export Airlines, 
will head a new depart- 
ment formed by the 
combination of the 
former engineering sec- 
tions of the operations 
and maintenance de- 
partments. _ Previously 
director of develop- 
ment of American Air- 
lines, Inc., Mr. Law- 
rence is a member of 
the SAE Accessories & 
Equipment Subdivision 


GEORGE H. SCRAGG, former com- 
mander of the Civil Air Patrol, Cleveland 
Group, has been advanced from captain to 
major and made public relations officer of 





Major George H. Scragg 


the Ohio wing. In civilian life Major Scragg 
was director of advertising and sales promo- 
tion for White Motor Co. 


Formerly area manager in Virginia for 
the Petroleum Industry Committee, Petro- 
leum Administration for War, Richmond, 
Va., S. F. LENTZ has returned to Sinclair 
Refining Co., where he had been previously 
employed, as assistant manager of lubricat- 
ing sales. 


R. T. Brown (right), 
manager of military 
products training, 
Goodyear Tire & Rub- 
ber Co., looks over the 
Certificate of Service 
Award given Goodyear 
by the AAF for having 
trained several thou- 
sand Army and Navy 
technicians in the care 
of bullet-seal fuel cells 
and other war mate- 
rials with C, B. Cham- 
bliss (left), head of 


the training school 
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ENSIGN TED RAJEWSKI, USNR, who 
had been stationed at Fort Schuyler, N. Y. 
is now located in Washington, D. C. 


ELMER RAYMOND OUR, previously air 
craft engine designer for Pratt & Whitne 
Aircraft Division, United Aircraft Corp.. 
East Hartford, Conn., is now design engi 
neer for Jacobs Aircraft Engine Co., Potts 
town, Pa. 


JOHN W. GREER is no longer with the 
U. S. Army Transportation Corps, New 
Orleans Port of Embarkation, Marine Crew- 
ing Office, Louisiana. He is now with De- 
troit Transmission Division, GMC, as project 
engineer. 


LT. ROBERT L. DOUGLAS has been 
transferred from Camp Haan, Calif., to 
A. P. O. 5780, c/o Postmaster, New York 
City. 


JOHN BORLAND, formerly assistant 
chief engineer, Industrial Division, Timken 
Roller Bearing Co., Canton, Ohio, is now 
service engineer for Elastic Stop Nut Corp., 
Newark, N. J. 


Election of JOSEPH W. FRAZER as 
chairman of the board of directors of 
Graham-Paige Motors Corp., and acquisition 
by Graham-Paige of Warren City Mfg. Co., 
of which he is president, have recently been 
announced. Mr. Frazer declared that the 
company undoubtedly will re-enter the auto- 
motive field after the war, as well as expand 
its activities in the farm machinery business. 


VICTOR F. STROJNY, formerly field er 
gineer of Chandler-Evans Corp., South 
Meriden, Conn., is now the owner of 2 
garage in Clifton, N. J. 


WALTER E. SCHMIDT, previously liai- 
son engineer for Warner Aircraft Cor 
Detroit, is now associated with the Aviatiot 
Engine Division, Chevrolet Motor Co., 1 
wanda, N. Y., in the same capacity. 


CAPT. WILLIAM F. WILLIAMS, U. S$ 
Army, has been transferred from Cam} 
Hood, Tex., to 343rd Infantry, Camp Liv 
ingstone, La. 


WILLIAM S. WATTS has joined |! 
Stop Nut Corp., Union, N. J., as pr 
engineering supervisor. He was former! 
chief engineer of Auto-Railer Division, | 
Products Co., Detroit. 
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Four in New Posts 
at “eatherhead 


Elevation of three executives of 
the Weatherhead Co. to vice- 
presidencies, and the appoint- 
ment of a fourth as head of a 
new Chicago sales office was 
vecently announced. Robert P. 
Gibson (upper left) formerly 
monager of the company's in- 
dustrial sales division, is now 
vice-president in charge of 
automotive sales; H, B. Church 


of the aviation sales division, is 
now vice-president in charge of 
sales; George Hufferd (center) 
has been raised from chief de- 
velopment engineer to vice- 
president of engineering; and 
Charles T. Craig (right) for- 
merly director of purchases, is 
now head of the company's new 
Chicago sales office 


Formerly plastics consultant for Plastics 
Council & Development Laboratory, Pasa- 
dena, Calif., JOHN A. WILLS is now presi- 
dent of Wills & Roberts Plastics Mfg. Corp., 
same city. 


ANDRE S. DaMIANO, formerly technical 
inspector for the Ordnance Service Com- 
mand Shop, Fort Ord, Calif., is now civilian 
automotive adviser for the Italian Ordnance 
Battalion, Fort Knox, Ky. 


H. A. STORCH is now employed by 
Evans Products Co., Detroit, as project engi- 
neer. He was formerly with Harris Products 
Co., Cleveland, as design and development 
engineer. 


Formerly an instructor in mechanical en- 
gineering at Purdue University, West La- 
fayette, Ind. CHARLES W. VAN OVER- 
BEKE is now experimental engineer for 
Ex-Cell-O Corp., Detroit. : 

LEON B. THOMAS, formerly chief metal- 
lurgist, Campbell, Wyant & Cannon Foun- 
iry Co., Muskegon, Mich., is now foundry 
manager for Wilson Foundry; & Machine Co., 
Pontiac, Mich. 


LT. WILLIAM H. SIEVERT, JR., 
USCGR, may be reached at John Winthrop 
House, Cambridge, Mass. He had been 
satety engineer for Ethyl Corp., New York 


JOHN RB. QUINZIO, designer, formerly 
with Sterling Engine Co., Buffalo, N. Y., is 
mnected with Buffalo Foundry & 


e Co. 


DONALD H. NELSON is now tool engi- 
er for Chrysler Corp., Highland Park, 
He was formerly process engineer for 
r Engineering & Mfg. Co., Detroit. 


Mick 


_ HAROLD HUTTON is now president of 
\ehning Associates, Inc., Los Angeles. He 
merly been in the lube marketing 
ent, Richfield Oil Corp., same city. 


October, 1944 


ENSIGN ROBERT W. WILSON, a for- 
mer student at the University of Wisconsin, 
is now at the Naval Training Station, Fort 
Schuyler, N. Y. 


Formerly junior engineer at Wright Aecro- 
nautical Corp., Paterson, N. J., THOMAS 
T. SCHROETER is now mechanical engi- 
neer for the National Advisory Committee 
for Aeronautics, Cleveland. 


GEORGE L. TRUBIN, who had been a 
student at Chrysler Institute of Engineering, 
is now in the U. S. Army, and may be 
reached at Company A, Second Regiment, 
Camp Sibert, Ala. 


ADIEL Y. DODGE, who had been devel 
opment engineer for Rockford Drilling Ma 
chine Division, Borg-Warner Corp., Rock- 
ford, Ill., is now proprietor of A. Y. Dodge 
Co., and partner of the Associated Engincer- 
ing Works, same city. 


Col. Harold R. Harris 
(right), has been ap- 
pointed chief of staff of 
the Air Transport Com- 
mand, AAF, replacing 
Brig.-Gen. Bob E. Now- 
land, who recently be- 
came commanding gen- 
eral of the A.T.C. Ferry- 
ing Division. Prior to his 
new assignment, Col. 
Harris, a member of the 
SAE Air Transport Engi- 
neering Activity Com- 
mittee, was assistant 
chief of staff in charge 
of operations and train- 

ing 
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LT. (jg) B. FURMAN WILKES has re 
cently returned from 18 months’ sea duty in 
the Marshall Islands, and is now stationed 
at the U. S. Naval Air Station, Jacksonville, 
Fla., where he is assistant production engi 
neer (aircraft overhaul). 


LOUIS B. WILLIAMS, previously asso 
ciate superintendent and skilled instructor 
for the U. S. Army Ordnance Motor Trans 
port School, Fort Crook, Neb., is now a 
lieutenant (jg) USNR, at the U. S. Naval 
Supply Depot, Mechanicsburg, Pa. 


LT.-COL. HERBERT F. FARMER may 
now be reached at A. P. O. 627, c/o Post 
master, New York City. "He was formerly 
executive officer at the Ordnance School, 
Headquarters, Aberdeen Proving Ground, 


Md. 


ROBERT E. MOLLOY, a first lieutenant 
in the U. S. Army, may be reached at 
A. P. O. 600, c/o Postmaster, New York 
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J. G. Kreyer (left), who 
left Firestone Tire & Rub- 
ber Co. two years ago to 
work on flotation gear 
equipment for the Armed 
Forces, has returned to his 
former position as man- 
ager of the company's tire 
development department. 
L. W. Fox (right), has re- 
turned to the same depart- 
ment as manager of the 
Field Engineering Division, 
after spending two and a 
half years in Washington 
and Detroit as military ser- 
vice engineer for Firestone 





City. He had formerly been stationed at 
Staten Island Terminal, Stapleton, S. L., 
N. Y. 


N. L. DEUBLE, previously manager of 
sales for Copperweld Steel Co., Warren, 
Ohio, is now associated with M. W. Kellogg 


Co., Jersey City, N. J., as metallurgical 
engineer. 


LT. C. C. CHAPMAN is no longer tech- 
nical assistant, powerplant section, depart- 
ment of tank design, British Ministry of 
Supply, Surrey, England, having enlisted in 
the Royal Electrical and Mechanical Engi- 
neers. 


ALEX PETROVSKY, formerly apprentice 
engineer for Grumman Aircraft Engineering 
Corp., Bethpage, L. I., N. Y., is now with 
the National Advisory Committee for Aero- 
nautics, Langley Field, Va., as research aero- 
nautical engineer. 


S/SGT. LYLE E. OSBORNE, AAF, is 
stationed at Wright Field, Dayton, Ohio. 
As a civilian he was experimental engineer 
for Bendix Products Division, Bendix Avia- 
tion Corp., South Bend, Ind. 


COL. LUTHER HARRIS, AAF, is now 
in the Chief Maintenance Engine Division, 
Headquarters, Air Transport Command, 
Washington. He was formerly at the Mobile 
Air Depot at Brookley Field, Mobile, Ala. 


HOWARD C. BOZEMAN, who had been 
chief technical adviser, U. S. Army, Ord 
nance Section, Headquarters Fourth Army, 
Presidio of Monterey, Calif., is now automo- 
tive adviser supervisor at Headquarters, 
Fighth Service Command, Dallas, Tex. 


ALFRED A. HEALY has joined Rockford 
Engineering Co., Rockford, Ill., as general 
manager and treasurer. He was formerly 


production manager for Aero Screw Co., 
same city. 


DAVID J. LITTLE has recently become 
chief aeronautical engineer for Hartwig Air- 
craft, San Antonio, Tex., where he will 
manufacture helicopters of his own design. 
He had formerly done aeronautical engi- 
neering work in Detroit. 


Formerly engineering purchasing agent 
for Freightliner Corp., Salt Lake City, Utah, 
HOWARD J. RICHARDS is now connected 
with Consolidated Freightways, Portland, 
Ore. 


ORRIN R. BROBERG, assistant manager 
of engineering service, Aircraft & Transpor- 
tation Division, Adel Precision Products 
Corp., Burbank, Calif., has been given a 
leave of absence to join the Office of Scien- 
tific Research & Development, Washington. 





Orrin R. Broberg 


His new work will be in the engineering 
and transition office, where he will expedite 
completion of new ideas and arrange for 
manufacturing of new defense products. 





Fifty-year-old DR. THOMAS MIDGLEY, 
JR., says too many old men are at the helm 
in science, which needs the originality of 
youth to keep pace with its opportunities for 
service to mankind. “Youth is original and 
creative,” he contends, “while age is merely 
experience.” He cites a list of 85 inventions 
from Watt's steam engine to Wright broth- 
ers’ airplane which shows 58 of the inven- 
tions to have been made by men under 40. 
Every executive who’ has lived beyond the 
age of 40, he says, is guilty, to some slight 
extent, of not getting out of the way of 
younger men. “For genius and display,” he 
concludes, “take youth; for cold calculation 
and planned execution, take age.” 

(Dr. Midgley made these statements in a 
recent talk as president of the American 
Chemical Society. SAE Journal has a five- 
typewrit:en-page digest of the speech which 
it will be glad to mail to SAE members on 
request.) 
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SAE members who have rec 


: ceived recen 
changes in company status include: 


RO 
ERT LEWIS STODDARD, Wright ond 
nautical Corp., Cincinnati, Ohio, from tex 


engineer to senior liaison engineer; ANKER 
K. ANTONSEN, consulting engineer for 
Baldwin Locomotive Works, has been trans. 
ferred from the Eddystone (Pa.) branch tp 
the Philadelphia plant; WARREN K, LEE 
project manager for Wilkening Mfg. Co, 
has moved from the Scranton to the Phils. 
delphia plant; PAUL de KUZMIK, formerly 
with Pan American Airways System, New 
York City, as maintenance engineer, is now 
with Panair do Brasil, Rio de Janeiro, South 
America; GEORGE T. WRIGHT, vice. 
president of Aero Engineering, Inc., has 
moved from the Akron to the Cleveland 
office; THOMAS F. COMER, Simmong; 
Aerocessories Inc., New York City, from 
supervisor of the test laboratory to hydraulics 
department manager; ALEXANDER SATIN, 
Avion, Inc., Los Angeles, from aeronautical 
engineer to assistant chief of structures in 
charge of structural design; J. W. ANDER. 
SON, chief engineer of American Locomo- 
tive Co., has been transferred from the 
Diesel Engine Division in Auburn, N. Y., to 
the Schenectady branch; BERNARD YW. 
BOGAN, Chrysler Corp., from project engi- 
neer in tanks at the Highland Park, Mich. 
plant to resident engineer at Evansville, Ind.; 
J. B. SCHROEFFEL, automotive engincer 
for Socony-Vacuum Oil Co., has been trans- 
ferred from the Allentown to the Philadel- 
phia plant; M. R. BALIS, Bendix Products 
Division, Bendix’ Aviation Corp., South Bend, 
Ind., from project engineer to sales engineer; 
ARTHUR B. OLMORE, Adel Precision 
Products Corp., Burbank, Calif., from senior 
design engineer to project engineer; JAMES 
OTIS KING, Wright Aeronautical Corp. 
Paterson, N. J., from test engineer to pfo- 
duction liaison engineer; THOMAS E. 
ROUNDS, JR., The Barden Corp., Danbury, 
Conn., from product engineer to executive 
engineer; W. A. HUBBELL, sales enginect 
for Standard Oil Co. of Calif., has been 
transferred from the Bakersfield to the 
North Spring branch in Los Angeles; F. R. 
HENSEL, P. R. Mallory & Co., Inc., Indian- 
apolis, from metallurgical consultant 
chief metallurgical engineer; STEVEN E. 
BELSLEY, National Advisory Committee for 
Aeronautics, Moffett Field, Calif., from asso 
ciate aeronautical engineer to aeronautical 
engineer; H. M. CONWAY, JR., aeronaut- 
cal engineer for the National Advisory Com- 
mittee for Aeronautics, has been transferred 
from Washington, D. C., to Moffett Field, 
Calif.; ROBERT W. COLBURN, Packard 
Motor Car Co., Detroit, from junior test 
engineer to test engineer of the Aircrail 
Engine Division; P. T. BRANTINGHAM. 
International Harvester Co., has been trans 
ferred from the Fort Wayne Works to the 
Motor Truck Division in Chicago; JOHN 
R. BOND, AiResearch Mfg. Co., Los An- 
geles, from design engineer to assistant 
project engineer; and ALEX L. HAYNES, 
Aircraft Development Section, General Mo 
tors Corp., Detroit, from design engineer t 
project engineer. 


Also, O. E. EGGEN, Oliver Farm Equip: 
ment Co., from plant manager of the Charles 
City, Iowa, branch, to director of engineer 
ing at the Chicago office; EDGAR H. 
SNIDER, Firestone Tire & Rubber Co., Ltd, 
Hamilton, Ont., from manufacturer in the 
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ales department to industrial products rep: 

veentative; R. S. JOHNSON, Eclipse Ma- 

chine Division, Bendix Aviation Corp., from 

Detroit representative to manager of auto- 

motive equipment sales; GEORGE S, LACE, 

Transportes Aereos Centro Americanos, from 

assistant superintendent of maintenance in 

San Jose, Costa Rica, to superintendent of 

maintenance im San Salvador, C. A; 

THOMAS H. IRWIN, T. Eaton Co., Ltd.,° 
Toronto, Ont., from manager of delivery to 

supervisor of the delivery departrnent; F. O. 

FAYERWEATHER, JR., service representa- 

tive of Wright Aeronautical Corp., has been 

transferred from Dayton, Ohio, to Wash- 

ington; WILBUR H. FICKEN, Weatherhead 

Co., Cleveland, from assistant metallurgist 
to director of laboratories; HAROLD M. 
HART, Continental Motors Corp., Detroit, 
from assistant quality manager to project 
engineer; WILLIAM F. STEFFEN, Koeh- 
ring Co., Milwaukee, Wis., from machine 
designer to design engineer; ANTHONY F. 
CARAFFA, Shell Oil Co., Inc., St. Louis, 
Mo., from area service supervisor to truck 
fleet service and sales supervisor; ROBERT 
F. KRUPP, Dodge Chicago Plant, Chrysler 
Corp., from project engineer in the model 
test department to supervisor of engine test 
maintenance and design; BENJAMIN B. 
CRAVENS, Corrigan, Osburne & Wells, 
Inc. New York City, from industrial engi- 
neer to Management engineer; EDWIN L. 
RUSH, Pratt & Whitney Aircraft Division, 
East Hartford, Conn., from carburetor me- 
chanic to assistant group leader of carbure- 
tor laboratory; NORMAN A. STOCKER, 
Cleveland Graphite Bronze Co., from service 
engineer to district sales engineer; R. G. 
WINGERTER, Timken Roller Bearing Co., 
Canton, Ohio, from industrial engineer to 
assistant chief engineer; OSCAR L. BACH- 
MAN, American Bosch Corp., Springfield, 
Mass., from application engineer to assistant 
chief engineer; E. §. TITUS, Robinson Avi- 
ation, Inc., has been transferred from the 
New York City to the Hollywood, Calif., 
branch; ROBERT V. BAXLEY, Detroit 
Diesel Engine Division, GMC, from assis- 
tant controlled materials plan director to 
technical assistant to the purchasing agent; 
JOSEPH B. JARBOE, Holabird Motor Base, 
Baltimore, from instructor to instructor of 
diesel engines; ARCHIBALD M. HALL, 
Consolidated Vultee Aircraft Corp., has been 
transferred from Allentown, Pa., to Eliza- 
beth City, N. C.; and LEON H. SANDE- 
FUR, field engineer and factory representa- 
tive for sales and service, Smith Meter Co., 
Chicago, has been transferred from the Los 
Angeles office. 


Reunion of 
World War | Veterans 





When Delmar G. Roos, vice-president and chief engineer 
of Willys-Overland Motors, Inc., went on one of the W.E.B.'s 
inspection tours of captured enemy equipment at Aberdeen 
Proving Ground recently, he discovered a friend of long 
standing. It was an old Locomobile built for Gen. John J. 
Pershing and used in World War |. 

"Barney's" joy at finding one of the cars he designed when 
he was assistant chief engineer of Locomobile Co. is obvious 
as he beams from behind the wheel. 


AE student members newly engaged in engineering work at various production plants 


throughout the country include: 


BERNARD H. ROBINSON 


THADDEUS W. CZUBA 
ROBERT W. PLATT 
EDWARD F. CYGAN 


JACQUE MEISTER 
DONALD W. BURTON 
WARREN C. BURGESS, JR. 
EDWARD C. KIRSTOWSKY 
DAVID JUKOFF 


JACK GAMBOLD 
F. K. PERGER 


D. W. RINKOSKI 
CARLTON D. CORDEN 
HUGH M. SMALL 


MICHAEL KOPPY 


Formerly at 


College of the City of 
New York 


Ohio State University 
Purdue University 


Illinois Institute of 
Technology 


Illinois Institute of 
Technol ZV 


Tri State College 
University of Michigan 


Chrysler Institute of 
Engineering 

College of the City of New 
York 

Purdue University 

Illinois Institute of 
Technology 

Case School of Applied 


Science 
Purdue University 


Oregon State College 


Oregon State College 








October, 1944 


Employed by 
National Advisory Commit 
tee for Aeronautics 
Douglas Aircraft Co., Inc. 
Chrysler Corp. 
National Advisory Commit- 
tee for Aeronautics 


Victor Adding Machine Co. 


National Advisory Commit- 
tee for Acronautics 


National Advisory Commit 
tee for Acronautics 


Chrysler Corp. 


National Advisory Commit- 
tee for "Aeronautics 


Allison Division, GMC 
Glenn L. Martin Co. 


National Advisory Commit- 
tee for Aeronautics 

Consolidated Vultee Aircraft 
Corp. 

R. M. Wade & Co., Tractor 
Division 

Elliott Co. 











William L. McGrath 
(left), vice-president 
of Bendix Aviation 
Corp., has recently 
retired as general 
manager of the com- 
pany's Eclipse Ma- 
chine Division in 
Elmira, N. Y. Tz 
W. Tinkham (right), 
previously general 
manager of the 
Philadelphia _Divi- 
sion, succeeds Mr. 


McGrath 
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W. R. ANGELL, JR., previously consult- 
ing engineer in charge of the Aircraft Divi- 
sion, Huttig Sash & Door Co., St. Louis, 
Mo., is now manager of the Manufacturers’ 
Agency Division, Chrysler Detroit Co., 
Detroit. 


PETER SOSA, in civilian life mechanical 
engineer for Engineering & Research Corp., 
Riverdale, Md., is now in the U. S. Navy, 
and may be reached at the U. S. Naval 
Training Center, Great Lakes, Ill. 


WALTER C. THOMAS, who had been 
senior inspector for the U. S. Navy Bureau 
of Aeronautics, Miami Springs, Fla., is now 
in the U. S. Army, stationed at Fort Mc- 
Pherson, Ga. 


turn to p. 49 
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~ MASTER LAYOUT 


cont. from p. 24 


mensional information. This will be the 
anaster layout, the source of all production 
drawings, as well as of all subsequent tooling, 
fabrication and assembly of parts. The re- 
sponsibility for the dimensional authenticity 
of all airplane components and their ultimate 
integration as an assembled unit must belong 
to one department. 

2. Wherever practical, parts must be drawn 
full scale on metal. 

3. There must be a satisfactory means of 
transferring this information to the shop 
with the least possibility of introducing 
cumulative error. 

4. Prosecution of a hard driving, forceful 
liaison program to ferret out misfit prob- 
lems and bring them back to the single con- 
trol source of dimensional information. 

The master layout, which is the basis of 
establishing dimensional control, is an or- 
ganized design consolidation of structure, 
equipment and other components of the air- 
plane into well-defined units. Everything 
down to the smallest detail must be shown 
on the master layout. This does not neces- 
sarily mean, however, that the entire air- 
plane will appear on one master layout in 
three or more views. 


The possibility of leaks and errors in the 
system, which will result in unsatisfactory 
production, will be minimized through one 
source of information—the master layout. 
‘The principles on which the master layout 
concept is predicated are: (1) the best parts 
can be made only if the original engineering 
layout is the best possible; (2) it is incum- 
bent upon engineering to present its infor- 
mation to be of maximum use to tooling. 
This means accurate layout done full scale 
on the master layout, and accurate details 
drawn from it. 


In many cases, a metal detail drawing can 
be made from a reproduction of the master 
layout. In almost every case, one of the 
views will be taken in the plane of the sheet 
metal part. The part may be laid out com- 
pletely on the master layout; then a repro- 
duction of this drawing may be completed 
in the form of notes, material requirements, 
any sections or extra views needed to add to 
the clarity of the drawing, and unwanted 
lines may be removed. Before release, this 
drawing may be checked against the master 
layout for accuracy. 


As production of the model proceeds, the 
master layout can prove of inestimable value 
to liaison work. A nominal airplane is pre- 
sented on the layout, and any problems of 
misfit, tolerance buildup, assembly sequence, 
‘ud so forth can be intelligently evaluated on 
the master layout. 


_——— se SS” SE Ue 





The master layout eliminates the large 
number of paper layouts as sources of infor- 
mation, and substitutes for them a full-scale 
organized design consolidation drawn on 





metal, defining everything in three or more 
views. Using this as the source of all dimen. 
sional information, engineering can preseg 
conclusive and dependable data to tooling 
for making master tooling and all suby. 
quent tools, jigs, and fixtures. Thousand 
of manhours now wasted by all departmens 
searching through large numbers of Jayoys 
trying to locate some elusive equipment cy 
be dispensed with. The overall reduction oj 
time lapse between design and delivery ,j 
the airplane should be substantial. Spare 
can be furnished which can be installa 
easily and economically, thus reducing oper. 
ational cost and creating greater custome 
satisfaction. And most important of 4j 
parts will fit on assembly with a minimup 
ot rework. 





ROADABLE PLANES OR FLYABLE 
AUTOMOBILES FOR CIVILIANS? 


by WILLIAM B. STOUT 
Stout Research Division, 
Consolidated Vultee Aircraft 
Corp. 


@ 1944 National War Materiel 
Meeting 


(Excerpts from paper entitled “The Practical 
Post-War Car’’) 


HE most startling post-war car will have 

wings. 

While we have been learning how to 
make lightweight cars from the airplane, we 
have also been learning how to make much 
simpler and more foolproof airplanes. 

What I visualize as the eventual combina- 
tion car and airplane is for the car to be no 
more complicated to drive than at present, 
minus all gear shifting. This same car, with 
wings to fly with, will require as little skill 
as the motorcar. 

The first necessity of the private-owner 
plane must be that it cannot stall; that is, it 
cannot be flown at less than flying speed. 
The usual way of doing this in the most 
recent spin-proof planes has been by inter- 
connecting the rudder with the ailerons, 
making a two-control airplane and limiting 
the area and possible angle of the elevators 
so that the ship cannot be climbed at steeper 
than a stall—but a still more foolproof 
method is to be devised. 

Another important item is the variable 
speed of approach of an airplane to a field. 
Suppose there was a lever on the dash or 
some kind of adjustment, and if the driver 
set it at 50 the plane would only go to 50, 
its landing speed. If he shut the power off 
completely, it would glide, but still at 50, 
and at a constant angle. The minute he 
could depend on the constancy of this glide 
as he came down, all he would have to do 
would be to pick the point where he wanted 
to Jand. 

There must be simplification of an air- 
plane down to that’of a motorcar before the 
public can safely fly, and I foresee a plane 
with just a steering gear, and with no fore- 
and-aft motion on it. When a driver would 
turn the wheel around, the plane would 
bank and turn automatically in proportion 
to whatever speed of turn he makes. When 
he would want to climb, he would set down 
on the foot throttle a little harder. When he 
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would want to go down, he would take h 
foot off the throttle, exactly as in a car going 
up or coasting down a hill. I predict a foo 
throttle in all airplanes, for take-offs ar 
landings at least. 

If this control could be accomplished iy 
an airplane, then we would not have th 
inherent fear of going into a cloud or get 
ting above the overcast if we were not in- 
strument pilots, for even if we could not use 
instruments, the plane would do the flying 
and we would do the steering. 

While we are approaching a new airplane 
stage from the air standpoint, the airplane 
companies should be approaching the motor. 
car stage from the ground standpoint, s 
that by the time we get the car light enough 
we can have the airplane simple enough 
that the combination will be the real motor- 
car of the future. 

Our original approach toward a roadable 
airplane was that it must be an exceptionall 
good performing airplane in the air, witha 
snappy cruising speed and able to cover long 
distances in a short time, with the motor 
part as a mere adjunct. However, my belie! 
now is that the first step will be not s 
much a roadable airplane as a flyable auto 
mobile. It must be a good city automobile, 
that the purchaser can use four or five day 
a week driving back and forth to work 1 
he lives in the city. On week-ends or vaca 
tions he may go 1000 miles or more. Once 
on the ground, though, he must have a good 
automobile with regulation motorcar trans: 
niission, brakes, tires, and so forth. Once 
such a car is developed with its tremencou: 
miles per gallon possibilities and its unusua 
light characteristics, there will undoubted! 
be many who will want to buy the car with 
out wings to start with, and with a motor 
car size rather than airplane size. 

One of the great problems of the light 
weight airplane car is visibility. Plastic glass 
or equivalent material is all right in an air 
plane, but in all probability it will give dift- 
culty in a motorcar where mud, rain ane 
sand will grind the surface and a wipe! 
scratch it to bad visibility in one seasor 

The final say-so on this car and the «a 
and plane combination will be in the hand 
of the public. If a private-owner plane 1s! 
be sold to the public, it will have no ark t 
of any size above $2000, and hot much 0! 
an airplane can be built for that. 
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Aerodynamic Principles 
Affect Basic Design of 
Aircraft Cooling Ducts 


by KENNEDY F. RUBERT 


National Advisory Committee 
for Aeronautics 


21944 National Aeronautic Meeting 


(Excerpts from paper entitled “ Aero- 


dynamics of Cooling Ducts’’) 


N aircraft cooling duct system is ulti- 
mately a special variety of pump, the 
purpose of which is to force a desired flow 
air through a heat exchanger. 
The operation of a cooling duct system 
paid for in the form of drag. Some of 
the drag is the result of aerodynamic losses 
in the air which flows outside of the air- 
plane, arising from deviations in the flow 
pattern from that which would exist in the 
absence of a cooling system. This item, 
alled external drag, is usually more a func- 
ion of external shapes and flight attitudes 
than the cooling airflow, and normally is 
determined from wind tunnel tests. How- 
ever, When duct inlets are of poor aero- 
lynamic form, changes of entrance flow pat- 
tern with the rate of internal flow can and 
ten do bring about breakdown of the ex- 
ternal flow leading to excessive external 
drag, and external drag tests should always 
ve made for a range of internal flows. 
Much of the cooling drag is the result of 
1erodynamic losses in the air which flows 
through the system, and this is called in- 
ternal drag. This is the consequence of 
two energy losses, the work of pumping the 
ar through the system, and the kinetic 
energy of the wake created. 


Pressure Loss and Its Reduction 


The two fundamental causes of pressure 
loss in fully turbulent ducted flow are skin 
trction and flow separation, and the loss 
trom each of these causes is roughly pro- 
portional to the dynamic pressure of the 
fiow. Since the dynamic pressure is pro- 
portional to the square of the flow velocity 
the first basic principle to be observed 
designing ducts is to keep flow velocities 
low, which means using ducts of adequate 
S$1Ze, 

Skin friction loss, although the dominant 
loss for flow through straight ducts of con- 
stant cross section, is small compared with 
the losses which occur when the air stream 
separates from the duct walls, creating areas 
ot reverse flow and violent turbulence be- 
‘ween the main stream and the duct wall. 
The second basic principle to be observed 
therefore in designing ducts is to minimize 
flow separation. 

Sepa abs occurs when forces arise in the 
air am in a direction opposite to the 
direction of flow, sufficient in magnitude to 

trest the motion of the air along the duct 
wal. This is the pressure rise or “adverse 
bressure gradient” produced by a decreasing 

w velocity. The rate of pressure rise 
which can occur without producing separa- 
lepends on the velocity of flow near 

t wall, and the presence of thick 
iry layers of slow-moving air is con- 
ducive to separation. 

Changes of flow direction, as in bends, 
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also give rise to forces which tend to cause 
separation of flow from the inner surface of 
the bend. Surface roughness or protuber- 
ances which cause local disturbances or re- 
tardation of air near the duct wall aggravate 
conditions of incipient separation. Screens 
or heat exchangers placed across the entire 
duct tend to stabilize the flow immediately 
upstream, and oppose separation by resisting 
flow increases in the center of the duct 
which might otherwise occur at the expense 
of the flow near the duct walls. 


Effects of Heat 


The addition of heat to the internal flow 
affects the internal drag in two ways. The 
first one, which is often overlooked, is an 
increase in heat exchanger pressure loss 
which acts to increase the drag by decreasing 
the dynamic pressure at the exit. This heat- 
ing loss is roughly proportional to the dy- 
namic pressure of the heat exchanger internal 
flow, and can be minimized by the use of 
heat exchangers having low internal veloci- 
ties. 

The second effect of the addition of heat 
is a reduction in drag as a consequence of 
the lowered density of the discharged air, 
which results in an increased exit velocity 
for a given value of exit dynamic pressure. 
Drag reduction due to density decrease is 
greatest when the pressure depletion of the 
cooling air is least, and approaches zero as 
the loss in total pressure approaches free- 
stream dynamic pressure, as shown by the 
curves of Fig. 1. 

Whether the net result of an addition of 
heat is an increase or decrease in drag de- 
pends upon the relative magnitude of the 
two heating effects. For maximum drag 
reduction due to heat addition, the heat ex- 
changer should have low internal velocities 
in order to minimize the effect of heat on 
pressure drop, and the system should be 
designed for low pressure drops in order to 
obtain a maximum benefit from the density 
reduction. 


The principles discussed here apply equally 
to all ducted flows, as well as the charge 
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cooling system, and the total of all ducted 
flows in a complete powerplant instaliation 
is sufficient to account for serious impair- 
ment of airplane performance when losses 
are excessive. This is particularly true in 
the higher altitudes, where pressure drop 
and volume requirements are higher and 
flight dynamic pressures are lower. 


Synthetic Rubbers From 
Petroleum Sources Help 
Nation’s Tire Supplies 


by H. D. WILDE 
Humble Oil & Refining Co. 


= Texas, April 25 


(Excerpts from paper entitled “The Pe 
troleam Industry and the Synthetic 
Rubber Program”) 


HEN this country saw its sources of 

natural rubber cut off by Japanese con- 
quest, the Government set out to replace it 
with a vast synthetic rubber program. 

There are three types of synthetic rubber 
to be made in the program. The GR-S or 
buna S type approaches natural rubber in 
properties and at present is considered the 
most satisfactory for the production of tires 
and other uses where it replaces natural rub 
ber, and hence it is to be made in far greater 
amount than the others. The program calls 
for the production of 735,000 long tons an- 
nully or 86.5% of the total. It is made by 
combining roughly 3.5 parts of butadiene 
with one of styrene. 

Next in importance from the standpoint 
of tonnage is butyl rubber. The program 
calls for production of 75,000 long tons an- 
nually or 8.8% of the total. Since it is 
made by combining isobutylene with iso 
prene, both of which are products obtained 
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by cracking petroleum, the butyl rubber 
plants are located adjacent to oil refineries 
and are to be operated by oil companies. 

Third is neoprene, which is to be made at 
the rate of 40,000 tons per year or 4.7% 
of the totai. It is made from chloroprene 
by a process developed by du Pont. 

Considering that butadiene represents 
72%, by weight, of the program, it is the 
most important raw material that must be 
provided. Its production was divided be- 
tween the petroleum refining and the chem- 
ical manufacturing industries, the latter to 
make it from alcohol. 

Taken as a whole, the petroleum industry 
has been slow in getting into full produc- 
tion. It faced a difficult problem in provid- 
ing normal butylene, the raw material re- 
quired, since virtually all butylenes were 
either being used or committed to the 100- 
octane aviation gasoline program, and thus, 
a number of catalytic cracking units had to 
be built to supply the raw material. In 
many instances, the catalytic cracking units 
took longer to complete than the butadiene 
plants they were to supply. 

Butadiene differs from normal butylene 
in having two less hydrogen atoms per 
molecule; hence, if two atoms of hydrogen 
are removed from normal butylene, it is 
converted to butadiene, and this is precisely 


what is done in making the major part of 
the butadiene from petroleum. 

Since normal butylene is required as a 
raw material, it is essential that it be pro- 
duced and purified. One way of making 
it is by dehydrogenating normal butane, one 
of the compounds occurring in the gas pro- 
duced in oil fields and recovered in natural 
gasoline plants. Only a minor part, how- 
ever, is made in this way. The major part 
is obtained as one of the products from 
cracking operations in oil refineries, mostly 
from modern catalytic cracking processes be- 
cause of the abundant yields obtained, and 
to a lesser extent from the older thermal 
cracking equipment. A mixture of normal 
butylene, isobutylene, normal butane, and 
isobutane is recovered from the cracked 
gases. The normal butylene is then removed 
from the mixture and furnished as feed stock 
to the dehydrogenation equipment. 

Another source of butadiene is intensive 
cracking. If gas oil or naphtha is cracked 
at much higher temperatures and lower 
pressures than are ordinarily used for gas- 
oline production, a yield of 2-4% butadiene 
is obtained in addition to the other products. 

In addition to supplying the major part 
of the butadiene required for manufacture 
of GR-S synthetic rubber, the petroleum in- 
dustry is also contributing to the program 





by the manufacture of butyl rubber, ) 
making this rubber, isobutylene is combine 
with isoprene in the ratio of many parts of 
isobutylene to one of isoprene. The jp. 
butylene is produced in cracking operation; 
It is separated from the cracked gases ani 
purified for use in butyl rubber manufy. 
ture. Isoprene is made in the high-tempers. 
ture intensive cracking of gas oil and 
extracted from the mixture of products, 
The petroleum industry is also contriby. 
ing to the rubber program by supplying 
propane, a light hydrocarbon extracted from 
natural gas, which is needed as one of the 
raw materials for the manufacture of styrene. 
Since butadiene is such an important par 
of the program and the petroleum industry 
is to contribute so heavily to the manufac. 
ture of this material, the claim is sometime 
made that this will cause a serious drain on 
our oil reserves. This, however, is not the 
case. All of the butadiene in the program 
to be made from petroleum amounts tp 
only about 12,000 bbl per day; and in mak- 
ing this many barrels of butadiene per day, 
not over 24,000 bbl of petroleum hydrocar- 
bons are diverted per day from gasoline or 
other commercial products. These figure: 
compare with current U. S. crude oil pro 
duction of over 4,000,000 bbl per day. 





Superchargers Aid Diesel Progress 


by E. W. WASIELEWSKI 
McCulloch Engineering Corp. 


= National Diesel-Fuels and 
Lubricants Meeting 


(Excerpts from paper entitled “Some Prob- 
lems Connected with Supercharging Diesel 
Engines’) 


HE supercharging of diesel engines re- 
ceived its greatest impetus when the de- 
mands of the present made it necessary to 
increase the power of existing engines. Little 
time was available to consider engine design 
in the light of the new problems that arose. 
Instead, attention was directed toward ob- 
taining the maximum power from available 
engines and superchargers. As a result, many 
engine parts were subjected to thermal and 
mechanical stresses for which they had never 
been designed. This procedure, however, 
had the merit of exposing the most critical 
features of various engine designs and at the 
same time served to accelerate the progress 
towards diesel engines of high performance. 
The experience gained during this time 
indicates that very close attention must be 
given to the cooling of the head, design of 
injection nozzles, valve timing, choice of 
compression ratio, the possibilities of charge 
cooling, and the heat stressingjof piston rings 
and valves. Now that the supercharger has 
acquired a firm place in the diesel field, the 
necessity of an integrated design becomes 
more obvious and urgent. Such a step will 
make it possible to take full advantage of 
the potentialities of the supercharger, and 
will certainly lead to more compact -and 
lighter engines. 


Relationships in Similar Engines 


In considering a new engine design in- 
corporating a supercharger, a good starting 
point is an existing engine with a successful 
performance record under normal atmos- 


pheric inlet conditions. It would be ex- 
pected that a series of geometrically similar 
engines of this type could be considered and 
the effect of the supercharger on its char- 
acteristics and dimensions could be evaluated. 
The main limitation on such a design would 
be the maximum practical value of piston 
speed. The volumetric efficiency at a given 
set of manifold conditions as well as piston 
mechanical problems would be the same for 
all engine sizes. It is desirable, for the sake 
of simplicity, to assume that all engines of 
this series have similar indicator cards, dif- 
fering only by ratios that are factors that 
determine amount of supercharging and size 
of engine. 

Since the indicator cards are similar, the 
efficiency of the cycle is the same and indi- 
cated horsepower is proportional to the prod- 
uct of the volumetric efficiency, inlet density, 
displacement, and rotational speed. As the 
indicated horsepower of the engine rises in 
proportion to inlet density and the square of 
the characteristic dimension, the smallest 
possible engine with a high degree of super- 
charging shows a considerable advantage for 
a required ihp, as far as cooling and piston 
temperatures are concerned. 


Supercharger Efficiency 


While the supercharger efficiency is of 
great importance in the region of high boost 
pressures, it has a relatively small effect in 
the region of boost pressure now in com- 
mon use. It is especially important to point 
out, however, that the gain horsepower 
(power gained on the suction stroke) is a 
very itmportant factor in determining the 
real importance of supercharger efficiency at 
any value of the boost pressure. Thus, the 
engine efficiency will be considerably affected 
if gain horsepower becomes zero and the 
boost pressure is high. The conclusion to be 
drawn is that high supercharger efficiency 
is of greater importance in the high-speed 
engine than in the low-speed engine. 
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Specific air consumption is also of im- 
portance in determining the most desirable 
manifold pressure. At high values of specific 
air consumption, supercharger efficiency be- 
comes more critical. 

An important factor is the variation of 
volumetric efficiency with manifold condi- 
tions. The main variation in an engine 
without appreciable valve overlap is caused 
by the change in inlet temperature; there is 
an increase in volumetric efficiency with in- 
let temperature due to the decrease in heat 
absorbed by the charge. The effect of super- 
charger efficiency is somewhat more critical 
in determining capacity than in determining 
engine efficiency. The influence of inlet pres- 
sure is small in unsupercharged engines. 

Where valve overlap is resorted to, as is 
usually the case, a considerable gain in 
amount of charge is obtained due to the 
scavenging of engine clearance volume. It 
would be expected that the amount of ex- 
haust gases remaining in the cylinder in an 
unscavenged engine would be decreased with 
increased boost pressure. This decrease is 
relatively small, amounting to only 48% of 
engine displacement at a boost pressure 0 
20 psi and a compression ratio of 13. Thi 
gain is not always realized in practice al 
though, with careful design, the full value 
might be approached. 

If the clearance volume is completels 
scavenged in an engine with a compression 
ratio of 13, a gain of 8.3% would be & 
pected in the indicated horsepower. This 
would, of course, be accompanied by a oor 
responding increase in engine gas pressure 
In practice, it is always necessary to pas 
several times the clearance volume through 
the engine to obtain complete scavenging 
Aside from the increase in power, the bene: 
fits obtained due to the cooling of the com: 
bustion chamber and the piston are of great 
importance. In fact, the increase in power 
obtained at present due to supercharging of 
diesel engines is due in a large measure 
the considerable reduction of the tempers 
ture of critical parts with scavenge air. 
amount of scavenge air, however, can b& 
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of low cficiency. The full supercharging 
power must be supplied to the scavenge air, 
there being no gain horsepower involved in 
the process. It may be expected that the 
amount of valve overlap that in present 
practice runs between 100-140 deg may be 
reduced as the trend toward higher manifold 
pressures continues. 


Engine Size and Weight 


Benefits that can be obtained from super- 
charging are, increased bmep and decreased 
specific weight and specific volume. Study 
of the performance of a large number of en- 
gines shows the best value of specific weight 
to be about 11 lb per bhp in an unsuper- 
charged engine and g lb bhp in a super- 
charged one. The highest values of bmep 
are about 110 for an unsupercharged engine 
and 135 for a supercharged one. Best specific 
displacement is about 4 cu in. per bhp in an 
unsupercharged and 3 cu in. per bhp in a 
supercharged engine. There are, uneques- 
tionably, in existence engines that exceed this 
performance. 


Supercharger Control 


A problem that is seldom considered is 
that of supercharger control when a reduc- 
tion in power at a given speed is desired. 
With a Roots type of supercharger, it is pos- 
sible to reduce the amount of supercharger 
horsepower by throttling the supercharger 
inlet, bleeding at the supercharger outlet or 
by use of a variable-speed drive. A deter- 
mining factor in the use of a variable super- 
charger control is the amount of excess air 
that is supplied to the engine under normal 
conditions. In the ordinary high-perform- 
ance engine, the amount of excess air will 
be in the region of rapidly changing effi- 
ciency. Therefore, for this type of engine, 
such control will not be suitable. Where 
eficiency is of paramount importance, how- 
ever, and the excess air is sufficient, such 


means of controlling the supercharger may 
be advisable. 


Conclusion 


Supercharger efficiency and the value of 
gain horsepower are factors of great impor- 
tance in the development of a high-perform- 
ance, highly supercharged engine. Although 
too great stress on supercharger efficiency is 
not indicated at the present, further progress 
in engine design will certainly call for super- 
chargers of high performance at larger pres- 
sure ratios. Selection of a supercharger for 
any application will, of course, involve con- 
sideration of mechanical factors and cost, as 
well as efficiency. Due to the inherent in- 
eficiency of its cycle, the Roots type of 
machine will probably be limited to pres- 
sures of about ro psi, although further ex- 
perimental work may alter this picture. As 
engine requirements are increased, it is ex- 
pected that a considerable improvement in 
both Roots and centrifugal types will have 
been made. 

While the diesel engine has made rapid 
strides in the last few years, further work is 
certainly required to permit the use of higher 
manifold pressures and high rotational 
speeds. Supercharger development must be 
carried out at the same time to ensure maxi 
mum progress. By means of a coordinated 
Program, new levels of performance will be 
attained with lighter and smaller engines 
working at high values of bmep. 
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New De-Icing System Applies Exhaust 
Heat to Plane’s Wings and Empennage 


by PAUL A. PITT 
Soiar Aircraft Co. 


"San Diego Group, Southern 
California, June 20 


(Excerpts from paper entitled “Exhaust Heat 
Exchanger Installations’) 


HE most revolutionary de-icing method 

recently introduced has been the anti- 
icing of wing and empennage by thermal 
means, which requires a supply of large 
volumes of heated air that must be obtained 
with the minimum expenditure in weight 
and space. It is the function of the exhaust 
heat exchanger efficiently to transfer the heat 
of the exhaust gas to the air which is dis- 
tributed to warm various parts of the air- 
plane. 

The enormous heat contained in the 
engine exhaust— approximately 3,000,000 
btu/hr for 1000 hp — together with the high 
weight flow rate of the exhaust gas at a 
temperature range up to 1700 F is conducive 
to the effective recovery of necessary large 
quantities of heat. A good exchanger can 
deliver 10,000 btu/hr for each pound of 
weight at normal operating conditions, while 
some remove as much as 20 to 25% of the 
total heat in the exhaust, quantities which 
cannot be obtained as economically in any 
other way. A total of 300,000 btu/hr repre- 
sents the recovery of an equivalent of 118 
hp from the exhaust which would normally 
be wasted. 

The exhaust heat exchanger is inherently 
subjected to extreme temperature differences 
which may introduce destructive thermal 
stresses. The allowance for differential ex- 
pansion is important because an attempt to 
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fortify the structure by strength alone does 
not eliminate the cause, which may develop 
into a failure. Equally serious are the severe 
vibrations introduced by exhaust pulsations, 
the effect of which can only be overcome by 
good design. 

Despite these difficulties, the heat ex- 
changer can be made to last for operational 
periods comparable to that of the exhaust 
system and should run into thousands of 
hours. However, it should be replaced peri- 
odically over a span of service life —at least 
2000 hr and conceivably in excess of 5000 
hr-which can be determined best by actual 
experience. 

In order to eliminate or lessen the danger 
of failure, which might be caused by the 
leakage of exhaust gas into the ventilating 
air, resulting in carbon monoxide contam- 
ination and dangerous overheating of air 
ducts, automatic valves are generally used. 
They spill the ventilating air overboard in 
the event the temperatures exceed a set 
limit. 

Secondary Heat Exchanger 

In installations used for personnel heating, 
a secondary heat exchanger is sometimes 
used to warm the ventilating air which 
passes through the cabin or cockpit. The 
heat supply for this exchanger is obtained 
from the heated ventilating air of the ex- 
haust exchanger. This way, should a failure 
occur to the exhaust exchanger, carbon 
monoxide cannot enter the cabin directly. 
Fig. 1 illustrates a system of this kind. The 
exhaust heat exchanger used in this installa- 
tion is a parallel flow type on which more 
than 2000 hr have been obtained without a 
failure. The necessity of a secondary ex- 
changer is largely due to the lack of a re- 
liable carbon monoxide indicator. 

Some exhaust exchanger installations may 
be considered a power loss to the engine due 
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to the back pressure in the exhaust. This 
loss, though not necessary, may exist when 
the exchanger must be made to fit in a 
limited space. A _ possible solution is by 
utilizing an exhaust by-pass which may be 
so controlled that the heat exchanger could 
be partially or wholly eliminated from the 
exhaust flow at high powers. The advan- 
tages of this type of installation are: physi- 
cally, the dimensions of the unit may be 
reduced, since it will not be required to take 
the full exhaust flow; the pofsibility of fail- 
ure will be minimized; and service life of 
the exchanger will be greatly improved. The 
exhaust by-pass can further be used as a 
means of limit regulation of the ventilating 


Military Supplies Get 
Rough Handling Abroad 


by H. T. HOLBROOK 
Ordnance Packaging Section, 
Ordnance Department 

« National War Materiel Meeting 


(Excerpts from paper entitled “Report on 
Packaging Ordnance Materiel As Received 
in the Pacific Theaters’’) 


ARLY this year Neil Fowler, chief of the 
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is more accurate and de- 
pendable because it oper- 
ates on the natural laws o 

gravitation. This principle 
of operation is not affected 
by temperature changes or 
subject to metal fatigue. ° 


+.<.. repeatedly demonstrated the practical 
truth in the words, “One Test is Worth a Thousand 
Expert Opinions.” Because they have simplified the 
science of testing the physical properties of materials 
they are widely used throughout the wartime industries 
today. Here Riehle Testing Machines “ferret out” mater- 
ial weaknesses and defects; avoid failures before they occur. 
This technique of progressive testing on the production line 


and in research laboratories saves valuable machine and 
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partment, was directed to study iandling 
and exposure in the theaters where the wors 
conditions could be expected, as well as to 
see the actual state of our materiel as jr was 
received, and to determine whether or not 
our standards were set at the right levels 
Mr. Fowler, who visited Australia, New 
Guinea, New Caledonia, Guadalcanal, and 
other points in the South Pacific, came to 
these conclusions: 

While cargo is seldom dumped overboard 
to float ashore—except in emergencies - 
other things occur to demand the best jp 
packaging materials and techniques. Condj- 
tions of unloading equipment, for example, 
were adequate in places like Sydney or Mel. 
bourne, but in forward bases there were no 
docks. 

The standard method of unloading js to 
pile boxes, crates or even pallets into sling 
nets, hoist them out of the hold, and lower 
them into a “duck” bobbing up and down 
alongside the cargo-ship. The “duck” trans- 
ports the load to the shore, up the beach, 
and often along several miles of muddy, 
bumpy road to the supply dump. The net 
is then picked up again by a tractor-mounted 
crane, lifted to the top of a convenient pile, 
and one side of the net is unhooked and 
pulled away to let the boxes fall where they 
may. A very punishing experience for any 
container. Leading up to that final dump- 
ing there have been dozens of earlier han- 
dlings, each adding a special strain. 

When the box finally reaches the stockpile 
in New Guinea, it is left in the open, where 
it may remain for weeks before it can be 
properly stacked and covered. As fast as is 
humanly possible, shelters are being built in 
islands we are taking, but there wil! always 
be a lag between the establishment of a new 
base and the erection of suitable storage 
facilities. In the interim, the meanest climate 
on earth has an unimpeded chance to do its 
work. 

Such, in brief, were the conditions of han- 
dling and storage. The questions that nat- 
urally arise are: “How is Ordnance materiel 
standing up under these conditions? Is it 
being received in usable, fighting form? 
Have the standards we worked out been 
adequate to do the job?” The answer, 
categorically, is— parts and equipment pre- 
pared faithfully in accordance with those 
standards are being received everywhere. But 
all materiel being shipped from plants and 
depots is mot being prepared in accordance 
with those standards — and the result is that 
many vitally needed parts are still being re- 
ceived damaged or corroded beyond repair 

A few typical causes of failure due to lack 
of adherence to standards or to poor appli- 
cation of standard procedures that were 
found were: 

Parts have been sent without having been 
cleaned — with no preservation or inadequate 
preservation —and wrapped in old news 
papers. 

Again, every specification requires that 
where waterproof case liners are used, they 
must be sealed. And yet, hundreds of boxes 
were found where two pieces of paper were 
laid down crosswise, unsealed so that rain 
had free ingress to the interior. 

Exterior boxes and crates were strictly up 
to standard. On the inside, however, the 
most common of all failures in packing 
heavy items was found — that was the faliure 
to hold down braces and supports with scabs 
and cleats, and too many examples of *¢ 
liance on end-grain nailing which e 
could keep a heavy,part from breaking |: 
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Another common mistake was the use of 
\ywood that had not been toxic-treated, re- 
sulting in delamination of the material. 
Our supply system in the Pacific demands 
that boxes must be limited to a weight that 
one man can lift and handle. More than 
that, they want one type of part in a box 
wherever and whenever they can get it. One 
f the reasons for this is that packaging 
materials are at a premiim overseas, and 


if a rear base has to break open a box of 
miscellaneous parts to fill an order for pis- 
tons, the chances are there won't be enough 


material on hand to package the pistons in 
, manner that will get them safely to the 
advance base, remembering that that base 
may be hundreds of miles away and that 
the box may have to remain in open storage 
for a long period. 

An altogether too prevalent failure is 
neglecting to identify materiel properly. This 
can make the part just as useless as if it 
were damaged or corroded. 

These are all failures that were found 
with some regularity, and in all instances 
they represent failure to adhere to standards. 
Fortunately, they occur in only a small per- 

of shipments — but it is a percentage 
that must be cut down. 


New Airplane Landing Gear, 
“Flying Runway,” Promises 
Many Operating Advantages 


by ROGER F. HORTON 
Hub Industries, Inc. 


= Syracuse, March 20 


(Excerpts from paper entitled “A Brief His- 
tory of ‘The Flying Runway’ ”’) 


HE airplane industry will soon benefit 

from many years of work on airplane 
landing gears by a certain group of engineers 
who refused to stop originating new prin- 
ciples, and by the foresight of the companies 
who financed development of these principles 
with the help of the Army Air Forces. 

The work of these groups can be divided 
into two phases, the first being, development 
of a new type.of landing leg, and the second, 
development of an endless track or belt for 
use in place of the conventional wheel. 


Levered Suspension 


Levered suspension acts on the principle 
of having the axle travel along the arc of 
the circle from a fixed knuckle as a center. 
This gives the wheel not only motion in an 
ip-and-down direction, but also permits 
rearward travel. 

The structure resembles a human leg in 
a squat position. The shock-absorbing strut 
or “bottle” becomes a small auxiliary unit 
acting like the ligaments of the leg placed 
to control the rate of change of the included 
angle. The upper portion or hip is at 
tached to the airframe and the wheel axle 
in place of the human foot on the lower 
member. 

This type of landing gear alleviates con- 
siderably the problems in connection with 
this accessory. First, the binding loads, 
which, in all cases, prevent an accurate solu- 
tion of the shock-absorbing problem, are 
eliminated. These binding loads in the con- 


October, 1944 






How the right 
cutting fluid pays 


| ee PINS or cylinder barrels... shells or ship 
shafts... plants that make them use cutting fluids— 
most often good cutting fluids. Often, however, one 
cutting fluid is expected to fit every job. Usually it 
won't, for when thé operation—speed, feed, tools or 
stock are changed a new set of conditions exist. 
That means the cutting fluid factor must be consid- 
ered carefully on every job—and the right fluid 
determined for it. Such consideration pays well. 


The stainless steel parts illustrated above are a 
good example. It is obvious from these unretouched 
illustrations that the piece on the right has the bet- 
ter finish on both face and thread. This improve- 
ment over the left hand piece was due solely toa 
change in cutting oil to the right oil for the job. 
And this right oil proved to cost 14c per gal. less, 
on the machine. In this case a simple blend of 
Stuart’s Thred Kut 99 was the answer—but it might 
have been any other of several Stuart Products. 


The important fact is found 
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ventional type of gear create an unknown 
variable, which is friction. 

With this variable eliminated we can at- 
tack the problem of absorbing the impact 
energy with no unknown variables. The 
orifice expending the energy of the shock- 
absorbing bottle can be calibrated on prede- 
termined factors to a much closer degree of 
accuracy. 

The finest method of dissipating this 
energy that we have been able to find is the 
invention of Nevin S. Focht. This device 
offers an hydraulic orifice placed within the 
shock strut, wherein completely proportion- 
ate control is provided. 


The next factor, which is very important 
from a military as well as a civilian point of 
view, is the service problem. Here we have 
assembled all parts that require frequent 
attention into a relatively small unit, which 
may be detached without jacking the plane 
or removing the wheels. The relatively in- 
expensive bottle may be replaced by an over- 
hauled unit and the plane put back in ser- 
vice in a matter of minutes instead of the 
hours required at the present time. 

Finally, we come to the item of cost. 
Here we have an article with only a fraction 
of 1% functional value costing as high as 


3% of the total plane cost. The reason for 
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this becomes apparent when we con 
long finished bores that have to be 
close tolerances. Levered suspension reduces 
this finished-machining work to a minimum 
The leg connecting the wheel to the airplane 
may be made out of welded tubing, which 
is comparatively inexpensive. It is estimated 
that summation of these simplifications wil 
reduce the cost to about 1% of the overal| 
airplane cost. 

To date, the best solution for the tir 
wheel-assembly problem that has been teste, 
seems to be the “track-type gear” or 
runway.” 

This track gear is the result of severa 
years of extensive research engineering, The 
prime purpose of this development was to 
reduce the unit ground pressure during land 
ing and taxiing. There have been three 
models built. The first for a Fairchild PT 
19, the second for a Douglas A-20 bomber. 
and the most recent one for a Curtiss P-4o 
These designs have reduced the ground pres. 
sure to a range from 10-18 psi. The original 
tire pressures range from 30-45 psi. The 
braking capacity that can be used in this 
type of design is more than twice that avail 
able in a regular wheel. These present in 
stallations have been put on planes that range 
from 4000 to 21,000 Ib. 

While the original design was somewhat 
heavier than the corresponding wheel, each 
subsequent design has been made propor- 
tionately lighter, indicating that equal weight 
may be expected. In the case, however, of 
the larger airplane, it offers substantial 
weight savings. 

Couple with this the advantages of con 
trollable unit ground pressure, in other 
words, controllable footprints size and shape, 
plus sufficient space for adequate braking 
mechanism, plus the safeness due to elimina- 
tion of air under pressure, plus structural 
and mechanical advantages of the levered 
suspension type of attaching leg, and you 
have a combination that we feel merits at 
tention of airplane designers. 

The first track-type device has gone over 
80 mph. Planes have landed at speeds up to 
130 mph with smoother impacts than with 
conventional tires. These installations have 
been tested on tire testing equipment at 50% 
overload and speeds up to 140 mph. While 
there is still much testing to be done with 
these installations, they have proved prac- 
tical by the official reports. Performance on 
soft ground, mud, and rough terrain is ¢x- 
cellent, and while life tests have not been 
completed, 60 landings and take-offs have 
been made, as well as a number of hours 
of taxiing on the ground. At the end of 
this period there were no signs of excessive 
wear of any kind. 
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Urges Bolder Thinking 


By Auto Manufacturers 
by MAURICE OLLEY 
British Ministry of 
Supply Mission 
= Pittsburgh, April 25 


(Excerpts from paper entitled “Specula- 
tions on Post-War Cars’’) 


ODERN American cars appear to have 
been designed for quadrupeds of some 
burrowing species. In this respect, some o! 
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the European cars, in spite of their reduced 
ize, have been better than American 
models. Entramee to some of these vehicles 
have beer conveniently arranged, in that 
r cer or driver sits back into the 


the passe ate , - 
vehicle and “buckles” it around him. It is 
uggested that our designers should study 


he size and shape of human beings and 
the locations and directions in which they 
teely bend. I am sure such a study would 
lead to notable improvement in our post- 
war cars 


Weight 


During the unfortunate era of alleged 
¢reamlining, we have been taking functional 
design while achieving its opposite. Ameri- 
-an cars have been following the primrose 
oath of styling to the point where 600-700 
ih. of tinware serve no useful purpose. To 
ave weight, the obvious first step is to leave 
of things that add weight and use space, 
while contributing nothing to the effective- 
ness of the vehicle. 


Weight Distribution 


Within the seven years preceding Pearl 
Harbor, the distribution of weight swung all 
the way from being excessively tail-heavy at 
maximum load to being excessively front- 
end heavy at light loads. This change has 
come about mostly from the excessive 
zmount of “artistic” junk that has been 
ung on the nose of the vehicle. The res- 
toration of a desirable center of gravity will 
take place when this junk is removed. 


Noise 


Noisiness of our cars has increased as far 
as the occupants are concerned (engine 
nount). 

Independent front suspension has con- 
tributed to the road noise within the vehi- 
le. Steel roofs and a closer approach to the 
frameless construction have contributed to 
noise increase. Detail study of the sources 
ind causes shows this noise to be rather 
easily avoidable. 

Another annoyance that has been on the 
increase is wind noise within the vehicle 
when traveling with partly opened windows. 
Very small wind-deflecting surfaces can be 
incorporated in the design of windshields 
and other parts without in any way detract- 
ng from the appearance of thd car. These 
small wind breakers greatly decrease the 
noise within the vehicle (possibly at the ex- 
pense of slightly reduced maximum speed). 


Headroom 


European models have generally accepted 
the shaft tunnel as an integral part of the 
design and have actually used it as the back- 
bone of the vehicle. They have thus achieved 
reasonable headroom even on small cars of 
low overall height. 

American industry, in general, has strad- 
died this question by substituting for the 
shaft tunnel the cambered floor, and also 
shortening the propeller shaft and reducing 
the “bump” clearance of the rear axle, using 
every effort to obtain a low vehicle without 
1 low floor or an evident shaft tunnel. 

To obtain headroom it has been necessary 
to make seats verv low to the floor, which 
results in lengthening the vehicle because 

' the increased legroom required. These 
‘ompromises have not generally resulted in 
a satisfactory interior arrangement, and 
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most American vehicles are lacking in head- 
room, particularly over the rear seat. 


Versatile Thinking 


We shall now see what changes appear 
desirable in the post-war car. First, it is 
hoped that competition may have forced or 
encouraged our industry to become lighter 
on its feet. In effect, it is believed that 
there is likely to be more variety in our 
products, more originality, and more spe- 
cialized types. A successful example is the 
greatly increased popularity of the station 
wagon. 


Weight Saving 


It is often stated that there is’ absolute 
virtue in weight in a vehicle. It is argued 
that almost any vehicle rides better as the 
load is increased. However, the ride has 
been improved because the increased load 
has increased the static spring deflection, 
and, in certain cases, as for example the addi- 
tion of luggage, has also increased the 
moment of inertia of the sprung mass. 

The saving of weights demands a study 
of the possibilities of so-called “frameless 
construction.” Completely frameless con- 
struction, whereby wheels and running gear 
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are fastened directly to the body, has been 
less in evidence in more recent Passenger- 
car designs, although it is gaining ground 
in bus construction. 


Rear Engine 


There appears to be no argument for 
changing the location of the powerplant, 
unless it be the elimination of the shaft 
tunnel. It is the author’s opinion that he 
would prefer the shaft tunnel. The engine 
belongs in the front of a passenger car just 
as definitely as it belongs in the rear of a 
bus and for the same reason — because such 


Gentlemen. 


arrangement makes sense. No considerable 
improvement in weight, cost, convenience, 
or more efficient use of space and material 
is to be expected by a drastic relocation of 
the powerplant. 


However, it is hoped that the thinking 
of the industry will be sufficiently versatile 
to try some rear-engined cars. It is possible 
that they have advantages not now fully 
appreciated. 


For years the trade has allowed the public 
no choice of models except a purely nominal 


one. The blitz may come from complete 
outsiders. 
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Suppose, for example, someone should 
actually build something the public likes 
which was very different from any 
public had been offered elsewhere. 
it should represent functional design, Sup. 
Pose it could be manufactured rapidly from 
available materials, without crippling tog 
costs. Suppose it should be definitely ni 
streamlined, and that one could get in o 
out of it with a hat on. Suppose it should 
even recognize the fact that our YOUN peo. 
ple sit 2 in. higher than we thought they 
did. Suppose it should have a flat floor and 
the bicycle type of mudguards riding op 
the wheels. And suppose it should sel]. 

Should we scramble to get on the new 
bandwagon? I think so. 


thing the 
Suppose 


Improved Valves 
Seen for Engines 


by MAX M. ROENSCH 


Chrysler Corp. 
= Pittsburgh, April 25 


(Excerpts from paper entitled “Trends in 
Post-War Engines’) 


NDICATIONS are that higher octane gaso- 

lines are going to be available in the period 
after the war. How long before they will 
again reach pre-war levels, and how long 
it will take to increase the octane number 
above pre-war levels, are questions that can 
be debated at considerable length. 


If a study is made of past trends in fuels 
and a prediction for the future is made on 
this basis, however, it would appear that 
80-octane, regular-grade fuel will be avail 
able shortly after the close of the war. 

In the 10-year period 131-1991, there was 
a 10 octane number increase in regular gaso 
line from 64 to 74, and a corresponding in 
crease in premium grade from 70 to 8o. At 
this rate, but for the influence of the war, 
80-octane, regular-grade gasoline would b 
available in another five or six years. The 
military demands for gasoline have brought 
a reduction in the antiknock value of both 
regular and premium gasolines of about 4 
octane numbers. 


For the purpose of this presentation, it is 
assumed that better gasolines will be avail- 
able, as it is felt that competition will con- 
tinue to result in improved fuels, just as it 
has resulted in better automobiles. The en- 
gine designer has two methods at his dis- 
posal of utilizing higher octane gasolines: 

1. By increasing the compression ratio. 

2. By the use of superchargers. 

A comparison between these two methods 
of utilizing higher octane fuels will be of 
interest. For the purpose of this discussion, 
it is assumed that pre-war gasoline is about 
70 octane number and that post-war gasoline 
will be 80. 

The first and most familiar method ol 
utilizing higher octane fuel is to increase 
the compression ratio. If full advantag* 1s 
taken of an increase of 10 octane numer 
in this range, it would result in about 10% 
increase in power, or about 1% per octane 
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scala owever, the proper compres- 
likes —— oe selected and a supercharger 
cal ilt would be a 50% increase 
* 5% per octane number. This 
Sun. auld a real incentive towards the 
fror of supercharged engines. How- 
pplication of superchargers to 
ngines is fairly complicated and 
Furthermore, with the lower 
ratio that accompanies super- 
Peo charging, there will be a loss in part-throttle 





4 T. Colwell’ states that there are some 
Or ficat that superchargers will find their 
first a ation in trucks. This seems a 
lopment, as the increased power 
ized either to increase the load 
hicle can carry or to improve 
time between points of delivery. 
mediate use of higher octane 
ympression ratios can be in- 
the majority of present-day auto- 
ines to take advantage of 80-85- 


ments are well along on the 
irts of automobile engines that are 
ffected by increases in output. The 
the automotive engineer is to 
the output of the engine and, in 
to try to get equal or longer life 
rp. from the engine without any increase in 
t. The parts affected by higher output 

ings, valves, and piston rings. Con- 
improvement in babbitt bearings 
le several years ago by the use of 
bbitt. Present indications are that 
will be available after the war that 

S vill take these increased loads of the high- 
itput engine with little or no increase in 
the present conventional thin 








ng itt bearing. 


Sodium-Cooled Valves 


On the question of valves, the aircraft 
lustry has used sodium-cooled valves for 
> time. Built to aircraft standards, these 

are quite expensive, but we have every rea- 
to believe that valves embodying the 
im-cooled principle can be made avail- 

1 automotive use at a price that will 

rmit them to be adopted widely wherever 


The piston rings for the higher output 
ines will have to be a somewhat different 
re roduct from the ones we have!in produc- 
t lay. Present-day engines of 120-psi 
are loading compression-ring irons to 
maximum, so that any increased out- 
it will greatly magnify the difficulties in 
ng performance at high loads and speeds. 
Whether the new rings will take the form 
roved materials or result in a wider 
the chrome-plated type remains to 
These have given satisfactory ser- 
uircraft and tank engines. There is 
ndication that the compression-ring 
will be met by the piston-ring in- 
vith some type of ring, although the 
to the problem may involve some 
in cost. 





ine outputs are increased, partic- 
ith increased compression ratio, en 
ughness becomes increasingly im 
As combustion chambers _ get 
it becomes more difficult to modify 
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nents upon Post-War Automobiles,” 


lr. Colwell. 
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the chamber shape in the direction of 
smoother operation. This is one factor that 
may seriously affect the type of engines that 
we shall use in the future. 

Another problem that is_ particularly 
troublesome with increased compression ratio 
in that of engine deposits. Even at the 
present ratios, these deposits cause a serious 
loss in power and an increase in octane re- 
quirement. Some engines now get into seri- 
ous pre-ignition difficulties after 10,000 to 
15,000 miles of operation. This condition 
is much worse as the compression ratio is 
increased, and either the fuel must be modi 
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hed to improve their pre-ignition character 
istics or something must be done to the 
fuels and lubricating oils to reduce combus 
tion-chamber deposits. It is the feeling of 
many that economy of operation may become 
of paramount importance in the post-war 
period. If that trend develops, it will ac 
celerate the development of lighter weight 
cars and increase the use of automatic or 
semiautomatic transmissions so as to main 
tain fiexibility of performance, and at the 
same time to give a high load factor on 
the engine in order to get maximum econ 
omy under cruising conditions 
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Proper Filtration 
Removes Sludge 


by EARL G. GUNN 
Fram Corp. 
" National T&M Meeting 


(Excerpts from paper entitled “Filters and 
the Sludge Problem’’) 


RANKCASE oil in cars never off city 
streets will show effects of considerable 
oxidation in a few thousand miles. The 





most apparent effect of oxidation is in the 
appearance of those oxidation products con- 
sisting of resin-like material which normally 
remain in solution in the oil. This material 
can be removed partly, at least, by absorp- 
tion or precipitation. 

Tests indicate that if a filter contains any 
substance active enough to remove resin-like 
material from solution, it will also remove 
additives to about the same degree, even 
from new oil. However, finely-diviced car- 
bon is present. These solids can and do 
absorb upwards of 30% of their own weight 
of resin-like material, which adheres so 
tightly that it cannot be washed off with hot 
naphtha. This can be demonstrated by the 
following method: 
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MECHANICS Roller Bearing UNIVERSAL JOINTS eliminate the 
need for companion flanges — without sacrificing ease of assembly. 
By taking full advantage of the MECHANICS design, a very sub- 
stantial weight reduction can be accomplished — at a point where 
fewer parts, minimum weight and faster assembly will be vital in 
post-war competition. Let our engineers explain how this feature 
will benefit your new or improved models. 


Geta MECHANICS QE 


ta te 
MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corporation 


2020 Harrison Avenue, Rockford, Ill. 





Detroit Office, 7-234 G.M. Bidg. 
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Removal of Resin by Removing Solid; 


Put some clean oxidized oil in glass 
bottle. Introduce some finely-divided ate, 
rial such as oil free solids from old crag}. 
case oil (from either a gasoline or dies 
engine). Allow the solids to settle by gtay- 
ity and decant the supernatant liquid. |, 
one cycle this top oil will be found to i. 
tain less than one-half the original amount P 
ot soluble resins. The remainder will adhe Wa 
to the precipitate and can be removed on) Wai 
by such solvents as chloroform, acetone an‘ t 
alcohol. If the cycle is repeated several tims = 
the soluble resins can be reduced to preci: as 
cally zero. This is what happens when th 
same oil is filtered through active materia! vane 
such as fullers earth. However, solids begin a 
to form in the crankcase oil as soon as the is 
engine is started, and since these solids cop. a 
tain large amounts of resin, nothing \ * 
gained by leaving them in the oil. ‘ 





Removal of Resin by Precipitation 


Resin-like material can be partially pr. 
cipitated from oil by gasoline or fuel oil 
dilution, or by the addition of new oil t re 
the crankcase. Clean used oil often contains ' 
upwards of 3% by weight of resin-like mat 
ter in solution. Part of this is readily curdled 
by gasoline. Inasmuch as there is always 
seme dilution this ‘curdling process is prob 
ably continuous, although it can be filtered 
out, 


Removal of Additives by Filtration 


If finely-divided solids are introduced int 
new oil containing additives, the additive 
will adhere to the solids just as resins do. |i 
the solids are left in and dispersed by stir- 
ring, an oil analysis will naturally show no 
additive depletion. Oil samples are com- 
monly analyzed for additive content with 
the solids left in. It would seem that the 
oil should first be strained because any addi- 
tive adhering to a particle of solid materia! 
will not leave that particle to do a new 
job. If it could, soapy water would not 
loose its cleansing qualities by repeated use 


Filters and Cold Weather Sludge 


Checks on a large number of automo 
this past winter revealed that the crankcase 
oil (solids free) often contained 2% | 
weight of soluble resins. Thus oxidatio! 
takes place to a marked degree even in cold 
weather. When new oil is added some 
curdling takes place. Appreciable amount 
will settle out of oil that appears clear 
This resin not in solution can be readil 
filtered out whether it is attached to solid 
or not. 


In cold weather there is almost alwa 


some water in crankcase oil, which can be 
filtered with almost any filter. When wate 


emulsions are formed in used oil a stick 
mass is formed, which is caused by curdling 
due to water. This material, when separate 


from the water, oil and carbonaceous mat 
ter, is soluble in chloroform. Without water 
this sticky mass is not nearly so apt to torn 


Filter Effectiveness 


An examination of the cleaning rate 
filters of minimum size, designed for long 
life, discloses the following fact: Under nor 
mal conditions, for which they are recom 
mended, they will keep the oil clean, bu! 
will not remove undissolved material rapid 
enough. The obvious remedy is to increas 
filter size and cleaning rate. 
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h-out SAE Members 


cont. from p. 37 
STANLEY M. A. GRABOWSKI, who 


had b loftsman for Eastern Aircraft 
Divisic General Motors Corp., Trenton, 
N. J. now connected with Fleetwings, 
Divisi £ Kaiser Cargo, Inc., Bristol, Pa. 
PAUL P. BAUERNSCHMID has left: 
Water! Tool, Division of Vickers, Inc., 
Waterbury, Conn., as standards engmeer, 
to rest his former position with Chan- 
dler-Evans Corp., South Meriden, Conn., 


5 production engineer. 

” DR. GUSTAV EGLOFF, director of re 
search, Universal Oil Products Co., Chicago, 
has been elected a director of the Chicago 
fechnical Societies QGouncil, which rep 
resents 40 scientific and technical organ 
yations in the Chicago area. He has also 
been elected a trustee of the Western So 
ciety of Engineers, which is represented 
in the C.T.S.C. 

JEAN Y. RAY has been named manager, 
motor vehicle department, Virginia Elec- 
tric & Power Co., following expansion and 
realignments resulting from merging of 
Virginia Public Service Corp., with Virginia 
Electric & Power Co. last May. Mr. Ray’s 
title previously was supervisor of automo- 
tive equipment. CHARLES W. WOOD, 
formerly superintendent of transportation of 
the Virginia Public Service Co., now be- 
comes supervisor of fleet operation of Vir 
ginia Electric & Power Co. 

DAVID J. BONAWIT, formerly execu 
tive engineer of the Manhattan Division ot 
Raybestos-Manhattan Corp., has been ap- 
pointed chief engineer of Marshall-Eclipse 
Division, Bendix Aviation Corp. 

MAJOR HARRY A. PHILLIPS, previous 
ly automotive inspector for the U. S. Army 
Ordnance Department, Fort Douglas, Utah, 
is now commanding officer of the Ordnance 
Service Command Shop, Sub Depot, San 
Francisco. 

JOHN J. FRANZMAN has been named 
manager of the Lubricants Division, Ryt 
Oyl Lubricants, Inc., San Francisco. He 
was formerly connected with Babbitt Indus- 
trial Specialties Co., New York City, in the 
same capacity. 

WILLIAM GOLDEN, formerly layout 
draftsman and checker for Superior Engine 
Division, National Supply Co., Springfield, 
Ohio, has joined Mack Motors Co., Inter- 
national-Plainfield Motor Co, Plainsfield, 
N. J., in the same position. 

JAMES W. CARL, who had been super- 
intendent of Plant 2, Fleetwings, Division 
‘f Kaiser Cargo, Inc., Bristol, Pa., is now 
product engineer for Ingersoll Steel & Disc 
Division, Borg-Warner Corp., Kalamazoo, 
Mich. 

T. E. KIRCHNER has left the engineer 


ing staff of Edward G. Budd Mfg. Co., 


Detroit, to become connected with Progres 
sive Welder Co., same city. 
DON PARKIN has resigned from Tubx 
Turns, Inc., Louisville, Ky., as Dayton rep 
resentative, to join Continental Motor: 
Corp., Muskegon, Mich., as West Coast rep 
resentative in Los Angeles. 
DONALD BASTOW, formerly research 
designer for Rolls Royce, Ltd., Derby, En 
gland, is now technical production enginee: 
tor Lagonda, Ltd., Middlesex, England. 
iously specialist in jobber sales, Hast 


ings Mfg. Co., Hastings, Mich., M. F. FOIST 


special field engineer, Precision Bear 

Co., Los Angeles. 
“WILLIAM DeCAPUA, formerly asso 
with Cleveland Automatic Machin: 
chief engineer of industrial trucks 


October, 


for Utility Trailer Sales Co., 
He had been employed as superintendent 
of shop for Pacific Motor Trucking Co., 
same ctiy. 


; now white White Motor Co., Cleveland, 
as quality engineer. 


T. T. CORRELL is now foreman of shop 
Los Angeles. 


Formerly technical adviser, China Defense 


Supplies, Inc., Washington, D. F. MYERS 
is mow engineering consultant tor Stude 
baker Corp., South Bend, Ind. 


LT. (jg) RICHARD L. NELSON, U. S. 


Navy, has been transferred from the Naval 
Air Station in Minneapolis t the one at 
Glenview, Ill., where he is in the air traffx 
control department. 





FRANK M. SMITH has been appointed 
a consulting engineer on a special assign 
ment for Hughes Aircraft Co., Culver 
City, Calif. He had been general managet 
of Stout Houses, Inc., Detroit. 

MAJOR S. G. NORDLINGER, U. S$ 
Army Air Forces, has moved from Chicago 
to an overseas base, and may be reached 
at A. P. O. 192, c/o Postmaster, New York 
City. 

LLOYD E. WILLIAMS, a licutenant in 
the U. S. Army, may be contacted at 

P. O. 628, c/o Postmaster, New York 
City. He was formerly stationed at th 
University of Wisconsin, Military Depart 
ment, Madison, Wis 


TO HELP YOU... 


.in the,planning of your peacetime 
engines we have prepared this de- 
tailed description of the VISCO- 
METER*— its purpose, operation, 
parts, assembly and servicing. 

If you are in any way interested in 
the design, manufacture, sale or use 
of internal combustion engines... 


gasoline and diesel...then you need 
the VISCO-METER* story. 


Manufactured since 1929 VISCO- 


METERS* are in use the world over, 
the only product of its kind... pro- 
viding constant visual information 
on engine lubrication while the en- 
gine is in operation. Standard equip- 
ment on thousands of military vehi- 
cles, marine and industrial engines. 


We invite you to write, wire or phone 


for a copy of this booklet. If you say 
so, a VISCO-METER* engineer will 
bring it to you 


VISCO-METER 


CORPORATION 
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GROTE ST., BUFFALO 7, N. Y. 


*Rylly covered by U.S. and n Patent 




















EMIL F. NORELIUS, who had been a 
heutenant colonel for the U. S. Army Ord- 
nance Department, Detroit, is now employed 
as consuluung engineer for Allis-Chalmers 
Mfg. Co., where he is assigned to the Spring 
held, Iil., Works. 

A. MARTIN WEIDINGER has _ been 
named field service representative for Ryan 
Aeronautical Co., Lindbergh Field, San 
Diego, Calif. He had been director of the 
ground school at Ryan School of Aeronau 
tics, Air Corps Training Detachment, Hemet, 


Calif. 
R. E. ROOT. U.S. Army Air Forces, has 
been transferred from Buckley Field, Colo., 


to Lowry Field, Colo. 


BETTER RECEPTION through 


IRVING FORSTEN, jormerly design en- 
gineer for Grumman Aircraft Engineering 
Corp., Bethpage, L. I., N. Y., is now em- 
ployed at the Naticnal Advisory Committee 
for Aeronautics, Langley Field, Va., as 
aeronautical engineer. : 

S. P. CARD and HENRY A. MOREAU 
have recently opened an industrial engineer- 
ing consultant firm, Card, Moreau & Asso- 
ciates, Dallas, Tex. Mr. Card had been 
doing similar work in Dallas, and Mr. 
Moreau was with North American Avia- 
tion, Inc., Grand Prairie, Tex., as factory 
manager’s staff assistant. 

MAJOR JOHN D. TEBBEN, who is with 
the Army Air Forces Air Technical Services 





pressors is due to the fact that: 


low frequency range. 


long life and dependable service. 


are of the utmost importance. 





effective suppression ASSURED 





HE remarkable performance and long functional life of Erie Sup- 


1. The amplitude of the high frequency portion of the spark dis- 
charge is cut down without seriously reducing the energy in the 


2. The use of a special resistance material in Erie Suppressors, pro- 
vides a low voltage coefficient, thereby maintaining substantially 
constant resistance during the entire period of each spark discharge. 


3. The solid, molded carbon resistance unit is enclosed in a strong, 
heat resistant plastic shell, of simple sturdy construction, assuring 


The Erie Suppressors illustrated above (Type L-7 for both spark plugs 
and distributors, Type S-5 for distributor cables, and Type L-4 for 
spark plugs) are used in large quantities on gasoline driven U. S. 
military vehicles, where efficient performance and dependability 


Send for data sheet giving complete information on Erie Suppressors. 


El t ’ De ‘96 


ERIE RESISTOR CORP. 
ERIE, PENNSYLVANIA 
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Command, Wnght Field, Dayton, Ohio. 
been named assistant to the chief, Resoy, 
Control Section, Production Division, My ; 
Tebben was formerly chief of the Airers 
Branch of the same section at \W 
The speed with which the All; 
are marching across Europe must 
with similar speed in Washingt 
ing with reconversion problems if the nati, 
is to be prepared for V-Day, GEORGE w. 
ROMNEY, managing director of , 
motive Council for War Production 
recently. “New automobiles cannot 
assembly lines as long as 


ght Fi 
arn 
© Mak 


In 


ice 
rol 
manutfacturin 
space is clogged with Government equi 
ment, materials and other inventories ys¢ 
in war production but useless in automobj}, 
production. A_ specific solution would 
for military agencies to train representatives 
to check and approve inventory lists , 
they are being prepared by war contractors 
after war contracts are terminated, so tha = 
inventoried items can be removed fro; 

plants without holding up during the 

tire 60-day waiting period provided for in . 
the Contract Settlement Act,” he suggeste 

C. M. O7DONOHOE has been assigned 
a new position with the War Productior 
3oard, Washington, as assistant depur 
chairman of the Industrial Facilities Con 
mittee. He was formerly head industria 
specialist, Production Resources Division 
the Facilities Bureau, WPB. 

RAYMOND BITTNER is with the U. § 

Army Air Forces, Aeronautical Equipment 

Branch, Powerplant Unit, Production Fr 
gineeri*¢ Section, Materiel Command 
Wright Field, Dayton, Ohio, as associat 
production supervisor. It was erroneously 
stated in the June SAE Journal that Mr 
Bittner had left the AAF, and was off 
manager for Moore Equipment Co., St 
ton, Calif. 

SAE members in the Armed Forces 
have received recent promotions includ 
C. L. CHRISTENSEN, A. P. O. 399, 
Postmaster, New York City, and W. H 
BOSHOFF, A. P. O. 519, c/o Postmast 1 
New York City, to lieutenant colonel; VIC 
TOR F. MASSA, Mitchel Field, New Y 
JACK J. CRANE, A. P. O. 825, c/o Post 
master, New Orleans, LAWRENCE M 
ZAUMEYER, A. P. O. 638, c/o Postmaster 
New York City, and WILLIAM T. TIER 
NEY to major; CONRAD MILLER, A. P. 0 
885, c/o Postmaster, New York City, 
HARRY CARSON, JR., A. P. O. 7, 
Postmaster, San Francisco, to captain 
JOHN A. WATKINS, Fort Ord, Calit 
first lieutenant; and FRANK E. CERVENY, 
A. P. O. 865, c/o Postmaster, New York 
City, to staff sergeant. 

In the Navy CHARLES N. PAXTON 
now a commander; MURRAY WEISS, « 
Fleet Post Office, San Francisco is a lieu 
tenant; and KENNETH VAN W228T 
LAWRENCE and WILLIAM E. SCHAI 
FER, Norfolk, Va., have been raised ' 
lieutenant (jg). 

ROBERT W. MINER has left hi 
tion as project engineer with Chrysler ‘ 
Engineering Division, Highland Park, Mic! 
to join Sparks-Withington Co., Jacks 
Mich., in the same capacity. 

JOHN N. GROMER, U. S. Arn 
be reached at A. P. O. 84, c/o Postimastet 
New York City. He had former! 
assigned to the Army Specialized Training 
Program, Lafayette College, Easton, | 

HOY STEVENS, who is with the Offi 
of Defense Transportation, Washington, ha 
been changed from maintenance 5} 
and engineer to automotive maintena 
gineer. 


R.A. 





LENNOX, sales engine 
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d Co., has moved from the 
to the Chicago office. 
(ILLARD FILLMORE PERRY, 
Air Forces, has been trans- 
ym the equipment laboratory, 
Division, Wright Field, Day- 
to the Materiel Command, Cen- 
ement District, Detroit, where he 
t chief of the engineering change 
inch, Production Engineering Sec; 


HODER, JR., has been promoted 
ef engineer to general manager of 
‘roducts Co., Detroit. 


R. MOHLIE, who is connected with 


Farm Equipment Co., has moved 
Charles City, Iowa, branch, where 
ndustrial engineer, to Battle Creck, 
here he is chief engineer. 





OBITUARIES 





Mak 


ax 
was recruited by 


lraitsman, 


Philip G. Johnson 


G. Johnson, president of Boeing 


raft Co. in Seattle, died Sept. 15 at 


of 49. Mr. Johnson's progress in 
was phenomenal from the time 
William E. Boeing 
the University of Washington as a 
He swiftly rose through the 


wsitions of plant superintendent, produc- 


and 


yecal 


ing 


nanager, superintendent, vice-president 


veneral manager and finally, in 1926, 


president of the company. When 
was reorganized as United Aircraft 


lransport Corp. several years later, Mr. 


was responsible for setting the 


rganization in the field of commercial air 


trans 
Motor 


GM( 


had been tool 


rt. He was president of Kenworth 
[ruck Corp., a post he held simul- 


usly with the one at Boeing. 


Lorraine J. D. Frazer 


raine J. D. Frazer, 31, died Aug. 12 of 

litis after only a few days’ illness. 
engineer for Curtiss- 
it Corp. in Indianapolis since 1941, and 


e that had been employed in tool design 


Daniel C. 


ions tor Stewart-Warner Corp., Inter 
nal Harvester Co., 


Allison Division, 
and Cinatool Co. Mr. Frazer had 
mechanical engineering at Purduc 
rsity ‘ 


Daniel C. Green 


Green, chairman of the board 
veland Pneumatic Tool Co., died re 


y at the age of 59. In 1916, after five 


of managing 


various public utility 


ipanies, he rose in the executive scale to 


O 


presidency of Utah Light & Traction 


Western Colorado Power Co.. and Elec 


iond & Share Co., and later to director 
president of Middle West Corp. and 


| . 
il Service Corp. He was named a re 


f Chicago Surface Lines & Chicago 


or 


vays Co. in 1941, and a year later was 


nted to the position he held at the time 
death. Mr. Green was a graduate 


| ° ‘a + 
al engineer from Purdue University. 


irchie Frank F anger 


Frank Fanger, a student member 
gon State College, was killed in action 
7 on the Anzio Beachhead, according 
War Department notification received 
parents. He was 25 years old. 


tober, 1944 





NEW MEMBERS Qualified 


These applicants who have qualified for admission to the Society have been 
welcomed into membership between Aug. 10, 1944, and Sept. 10. 1944. 

The various grades of membership are indicated by: (M) Member; {A) 
Associate Member; (J) Junior; (Aff.) Affiliate Member; (SM) Service Mem- 


ber; (FM) Foreign Member. 





Doyle D. 
Carroll (A), 


Baltimore Section: Capt. 
Buttolph (S M), Charles R. 
Frank M. Gorsuch, Jr. (A). 


Buffalo Section: C. 
(J). 


William Sidwell 


Canadian Section: William Butcher 
(A), Lewis T. Constable (A), Cyril A. 
Crumpler (A), Lt.-Col. W. Gordon Dewar 
(S M), William Harry Faint (J), Fraser 
Jamieson (A), Earl F. Laforet (A), Douglas 
Armstrong Mitchell (A), Julius E. Prifogle 
(M), Harry A. Torgis (A), Frank Willams 
(M), John Edward Wilson (A). 


Chicago Section: David Wilson Deamer 
(M), Alexander Goloff (J), William A. 
Hallam (M), Lt. (jg) Adelbert E. Randall 
(A), Edmund P. Strothman (M), Lawrence 
Peter Tanguay (A). 


Cleveland Section: Michacl Behun (J), 
Ray Emil Bolz (J), Renke Brunken (M), 
Roy W. Collier (J), John Czernecki (J), 
Howard L. Ginaven (M), Jerry Glaser (J), 
James A. Miller (J), Ralph F. Schmiedlin 
(S M), Frederick W. Tavlor (J), Charles 
Francis Yarham (J). 


Colorado Group: Robert Bruce Miller 
(A), Roy F. Mitchell (A), Arthur G. Rippey 
(A). 


Detroit Section: Charles E. Anderson 
(J), Frank C. Barrows, Jr. (M), Dale H. 
Burke (M), A. Emmett Carpenter (J), John 
A. Ciupak (J), George Robert F. Collins 
(J), Cyril A. Coyne (A), Harold C. Hatch 
(A), Douglas J. Johnson (M), William Hart 
Landrum (J), Thomas F. Lavender (A), 
John H. Loerch (M), Harry W. Lutz (A), 
Harold A. Mengert (M), Harold F. Mitchel 
(M), Roy C. Penrod (S M), Robert Edward 
Radcliffe (J), Myron M. Schall (J), H. R. 
Smith, Jr. (M), Robert Stevenson, Jr. (A), 
Frederick Charles Longley Stokes (M), Rob 
ert Kenneth Thompson (M), James H. 
Wernig (M), Harry H. Whittingham (M) 


Indiana Section: Frank Pus: (A), 
Lester Merton Wright (M). 


Kansas City Section: Ralph L. Ellinger 
(M), Edward Joseph Mills (A), R. V. North 
(J), R. M. Sandford (M). 


Metropolitan Section: Mario Ascarelli 
(M), Everett Henry Cargen, Jr. (A), (Miss) 
Doris Thelma Clegg (J), Cleaveland Fisher 
Colburn (M), John Mark Colonas (J), 
Glidden S. Doman (J), Richard T. Dunn 
(A), Wilbert W. Frank (J), John Graf (A), 
Norman Frederick Hall (A), Richard R. 
Harold (J), Robert R. Maffett (J), Edward 
C. Massett (J), C. E. Meyerhoefer (M), 
Nelson J. Orr (A), Harold Winslow Paine 
(J), William F. Payne (J), Harold L. Robin 
son (A), Kornelius Roisland (M), Fred } 
Ruff (A), John M. Schnetzler (J), Hamilton 
S. Sherwood (A), George R. Simms (M), 
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Samuel H. Townsend (A), George S$ 
(J), Lt. Basil S. Warner (A), 


Trump 
Frederick A. 


DO YOU USE WIRE CLOTH 


STRAINERS? 





Michigan Wire Cloth Com- 
pany can assist you in selecting 
the correct grade of wire cloth 
for any type of strainer, and 
can help in the development 
strainer 


of proper design. 


Complete manufacturing fa- 
cilities for drawing the wire - 
weaving the cloth - and fab- 
ricating the assembly all in 


one continuous production line. 


Send Michigan Your Inquiries 























Established 1860 


MICHIGAN 


WIRE CLOTH CO. 


2100 HOWARD e DETROIT 16 


























Winzer, Jr. (J). John W. Zimmermann, 


Jr. Q). 


Mid-Continent Section: William E. 
Richard (A), Ellis M. Sims (M). 


Milwaukee Section: James W. Cleary 
(M), Malvin H. Teige (M), Howard A. 
Tubbs (A), Newton H. Willis (M). 


New England Section: Leo E. Concan- 
non (A), John A. Connor (A), Donald E. 
Martel (A), Henry E. Riley (A). 


Northern California Section: Harold 
Anderson (A), Dorman C. Elliott (S M), 
Walter Gasser (M), Edward J. Hock (A), 
Joseph J. Nunn (M), Henry Edward Pape, 
Sr. (A). 


Northwest Section: Howard D. Auld 
(A), Einar B. Nelson (M). 


Oregon Section: Far! Bert Richardson 
(A). 


Peoria Group: Melvin A. Schmidt (J). 


Philadelphia Section: Frank F. Miller 
(M), Joseph W. Parkin, III (J). 


Pittsburgh Section: J]. H. Dunn (M), 
R. W. McLaughlin (M), Harry Werksman 
(A). 


St. Louis Section: George T. Ham- 
mershaimb (M), Thomas P. McColl (M). 


Southern California Section: Clifford 
H. Collins (M), Robert C. Davidson (J), 
Jacobus P. de Bree (M), Paul M. Devendorf 
(J), Holley B. Dickinson (M), Jay Burch 
Frazelle (A), James C. Galloway (A), Glen- 
don T. Gerlach (M), James E. Gonzales 
(A), G. Francis Harbin (A), Robert P. 
Hayward (A), Joseph Owen Hopper (J), 
G. D. Lovell (A), Richard D. Maystead (J), 
Walter C. McCue (A), Louis Meyer (M), 
Lawrence N. Michelsen (M), Hubert Estes 
Mishler (A), La Verne E. Morgan (M), 
John M. Noble (A), William George Nutt- 
man (A), J. Theadore O'Neil (J), James W. 
Sinclair (M), James Brent Wrigley (M), 
James Eugene Young (M). 


Southern New England Section: 
Allan R. Armstrong (A), Capt. Millard Jef- 
fery Holbrook (A), Donald J. Jordan (J), 
Harry A. Lockwood (A), Arnold D. Nichols 
(J), William Hackett Rideout (M), Frank 
D. Riehle (J), Earl J. Sambrook (A), Rob- 
ert H. Starrett (J). 


Southern Ohio Section: Merlyn M. 
Culver (M), Roy C. Hauck (A), Raymond 
J. Hausfeld (A), Alexander M. Wright (M). 


Spokane Group: Irvin Lloyd Bedient 
(A), Franklin R. Middaugh (A), Donald 
Dewitt Morrill (A). 


Syracuse Section: 
(A). 


Albert A. Frank 


Texas Section: Leo Dubinski (A), F. P. 
Sewell (A), Harry S. Zane, Jr. (A). 


Twin City Group: S. Reed Hedges 
(M), S/Sgt. H. Warren Lufkin (J), Thomas 
Martin Thomas (J), Edward Heath Woehrlk 
(A). 


Washington Section: J. R. Alphin (A), 
Lt. Parker M. Bartlett (J), George B. Frau- 
mann (A), Warner Lewis (A). 


Western Michigan Section: Robert 


Harrison Barr (J), Harold C. BeMent (M), 
Maurice R. Caldwell (A), Dana A. Camp- 
bell (J), Walter L. Leeds (A), Paul Albert 
Pfenning (A), Lloyd Robert Schubert (A), 
John L. Walker (J), Harold Edward Wester- 
lund (A), Edward Wickland (M). 


Outside of Section Territory: Leslic 
Carl Greenop (J), Frank M. Hoferer (A), 
Paul C. Hosking (J), M. Colvin Kemp (A), 
J. Leonard Love (A), James Wesley Mc- 
Kercher (J), J. R. Orgain, Jr. (J), William 


L. Schreiner (A), Col. Robert V. Thomas 
(S M), William W. Thomson (J). 


Foreign: Tom Brown (F M), (Ep. 
gland), Donald Corbett-Smith (Jj), (Ep 
gland), Cecil Louis Cowdrey (F M), (Ep. 
gland), William Ernest Dickinson (F M), 
(Australia), Capt. William Ernest Headop 
(F M), (England), Norman Kendall (FM), 
(England), Thomas Guy Slater (A), (Ep. 
gland), William Swallow (F M), (England), 
Francis Charles Tickell (F M), (England), 





APPLICATIONS Received 


The applications for membership received between Aug. 10, 1944, and 
Sept. 10, 1944, are listed below. The members of the Society are urged to 
send any pertinent information with regard to those listed which the Council 
should have for consideration prior to their election. It is requested that 
such communications from members be sent promptly. 





Baltimore Section: Ralph Newitter. 


Buffalo Section: Eugene C. Dominiak, 
Paul F. Groves, Thomas C. Murray. 


Canadian Section: Frank Banning, 
Robert Watson Coats Borland. 


Chicago Section: Ned Bailey, T. Ar- 
thur Campbell, Juan Enrique Cintron, C. 
Lee Dryden, Major Howard H. Herrmann, 
Samuel J. Lee, Alexander Reichman, Samuel 
D. Ruby, Bruno E. Stechbart, Jr., Frank J. 
Zink. 


Cleveland Section: Ernst Justus Bo- 
densieck, Harold Irwin Fink, Carl L. Harvey, 
Elizabeth Thompson Izant, John R. Long, 
Marshall George Reid, Michael A. Sipko. 


Colorado Group: Alexander R. Gilchrist. 


Detroit Section: Otto H. Bartz, Wil- 
fred A. Bychinsky, Paul M. Clayton, J. Ed- 
win Collier, Arthur Edward Cox, A. C. A. 
Neytzell de Wilde, Arthur Evans, Carl F. 
High, Lt. Herbert J. Howerth, Jr., James 
Carlisle Hughes, Charles Harold Lofthouse, 
Archie R. McCrady, Capt. Arthur A. Par- 
quette, William Leo Shull, Stuart H. Smith, 
Paul Frederick Sturm, Sydney L. Terry, 
Melvin E. Van Sickle, Carroll L. Walker, Jr. 


Indiana Section: K. Carson Carroll, 
Alfred Earl Creek, Lt. Robert D. Hogue, 
Perry W. House, Frank S. Jones, Forrest W. 
McMeans, William Siler. 


Metropolitan Section: C. Gilbert Col- 
lingwood, Edward Eli Ernst, John Hedley 
Hall, William Vincent Hanzalek, Jr., John 
D. Hull, Jr., Creighton M. Lawhead, Stanley 
Lehrer, Berthold A. Lindner, Walter M. 
Mitchell, Earl B. Norwood, Reginald L. 
Rickett, John T. Robinson, F. R. Truby. 


Mid-continent Section: Ralph Coates 
Flugel. 


Milwaukee Section: Robert Cramer, Jr., 
Robert E. Shumway. 


Mohawk-Hudson Group: David J. 
Bonawit. 
New England Section: David Ralph 


Miller. 


Northern California Section: Arthur 
E. Anderson, Lt. Robert N. Bothfeld, Her 
bert W. Scheer. 
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Oregon Section: Scth A. Marks. 


Peoria Group: William H. Smith, Ar 
thur A. Zuhn. 


Philadelphia Section: Eari Y. Slaugh- 
ter, Joseph Benton Vandegrift. 


Pittsburgh Section: Leslie C. Borel. 


St. Louis Section: Lofton D. Crow, 
Adolph J. Jeude, Frederick Thorne Sterling, 
Jr., Clifton K. Travis. 




























Southern California Section: Samuel 
B Cairns, S. Leroy Crawshaw, John E. 
Cregier, Jr., F. B. Frederick, Goodyear Tire 
& Rubber Co. of California, Bernard W. 
Gruber, Herbert O. Hansen, Hamilton Her- 
man, Merritt Carl Holman, George S. 
Howell, Richard P. Joy, Walter Theodore 
Larke, Ensign Thomas E. Mails, Peter Ram- 
sav Stitick, Marold Carlyle Wadley. 


Southern New England Section: 
Michael Charles Klapes, Edward Nesbitt, 
W. E. Neverette, Edward S. Smith. 


Syracuse Section: Lee Ashby Benson, 
Jr., William C, Candee. 


Texas Section: |. Harold Farmer, Glen 
G. Gale, Fred Eaton Goodridge, Boyce Nel- 
son, Paul Barringer Phillips, Lt. Kenneth E. 
Yates. 


Twin City Group: Charles K. Alex 
ander, John Griffith Davies, Charles Arthur 
Nagler. 


Washington Section: William A. Smith. 


Western Michigan Section: 
H. Measley. 


Outside of Section Territory: Robert 
Emmett Andrus, Alberto Bombarda, George 
L. Hartley, Major Bernard James Highfield, 
Blair S. Kratzer, Lt. Edward Leo Lezotte, 
E. J. Mantel, T. E. Martin, Francis M. Pratt, 
David M. Roberts, Arnold Schindel, Andrew 
N. Smith, Clark Edwin Smith, Barnard H. 
Vonderhaar, Donald Collier Watts, Stanley 
S. Wojtkowski. 


Bernard 


Foreign: Bernard Bradbury Winter, 
England; David George Dunstan, Australia; 
William Herscovitch, Australia; Alan John 
Curzon, England; Major F T. H. Bi: 
India: Roger Worthington, India. 
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